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Where There is Horsepower... 


THERE IS WIRE 


Coal... Water... Oil..: these are our sources of power. 
Our early use of each of them was crude and localized 


and wasteful—before the time of electrical wire. 


Now, wire harnesses horsepower. Wire traps it at 
its birth—even bringing about its generation. Wire 
packages power and brings it into our homes. Wire 
transforms power into a thousand different charac- 
ters. Wire focuses—diffuses—interrupts— intensifies— 
splits— graduates power; transmuting 
one energy to many other forms: to 


heat—to light—to sound—or back 





again to whirling motion. Wire guides 


Belden 


and controls power and makes it universally useful. 

The use of horsepower is a many-sided science, now 
that wire is here. Each specialized application has its 
specialized wire counterpart. The development of 
these wires is in itself a scientific undertaking ...a 
challenge ... an achievement... a source of pride for 
the wiremakers among whom a pioneering leader is 


Belden Manufacturing Company. 


WIREMAKER 


FOR INDUSTRY 
















NATVAR No. 400 
Can Take Soldering Operations 



















New York Transformer 
Company's Type 11071 is 
a self-regulating power 
supply transformer. This 
interior view shows leads 
protected by NATVAR 
No. 400 high-heat-resistant 
extruded vinyl tubing be-. 
fore hermetic sealing in 
potting compound at ele- 
vated temperature. 














Phew York TRANSFORMER Company uses NATVAR No. 400 
tubing in this rugged, high-efficiency transformer to provide maxi- 





mum protection for the leads. When these leads are soldered to the 
®@ Varnished cambric — straight cut and bi 
pins, the tubing does not have to be cut back, because NATVAR e ai pit iat ae 2 


No. 400 has remarkable heat resistance. © Varnished canvas 
@ Varnished duck 


® Varnished cellulose acetate 
®@ Varnished special rayon 


There are many other superior characteristics of NATVAR No. 400 


which make. it worthy of consideration for applications wherever © Vemiched Mhergias loth 
| ® Varnished papers 
E extruded vinyl] tubings can be used to advantage. @ Varnished tubings and sleeving 
V ® Varnished identification markers 


Write, wire or phone us for full description and specifications. We O RangeeeeS tabings and dlesvings 


f ®@ Extruded vinyl tubing 
. can deliver immediately either from the stock of a wholesaler near @ Extruded vinyl! identification markers 
r you, or from our own. Write for Catalog No. 20 






NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


2 7 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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_ BODINE OFFERS... 


“\ EARLY DELIVERY ON THESE 
REDUCER OR NON-REDUCER MOTORS 









With speed reducer 





Without speed reducer 


Here’s an available fractional horsepower motor used by many manu- 
facturers to power precision instruments. Only 23% inches square, its 
é compactness, either with or without reducer, makes it easy to fit into 

close quarters, while its high-quality construction gives it the depend- 
NY NSS wv SS ability and long operating life of all Bodine fractional horsepower motors. 


oY ! 


Bodine makes motors from ¥% to 1/2000 horsepower—in more than 3000 
standard specifications. This wide variety makes it possible to offer the 
correct motor for each application. Bodine’s engineering service is avail- 
able without obligation to all manufacturers of motor-driven devices. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO S$T., CHICAGO 12, ILL. 





TYPE K MOTOR CONTROLS 
MANUFACTURING SEQUENCE 


Repetitious processes often require a carefully controlled cycle 
of temperature changes which can be repeated with careful precision. 
For this type of operation, the Foxboro CycleLog Controller provides 
a predetermined rate of increase or decrease in temperature, with the 
rate of change and final level of temperature held to close limits. 


An important factor in this precision instrument is the operation 
of the Type K Bodine motor which serves as the drive unit for the 
rate of rise mechanism. This is another application of Bodine Type 
Reubere Crdctes K motors, which are widely used in the control of important manu- 

Controter facturing processes. 


F_ FRACTIONAL HORSEPOWER MOTOR 
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driving you ““bats’’? 


Are you quietly going out of your 
mind trying to improve your present 
product or develop a new one? The 
bats above may suggest your answer. 
They’re made entirely of plastic parts. 
The face is a plastic distributor part. 
The feet are coffee pot handles—of 
plastic. And so on. And plastics—as 


fabricated by the Plastics Division 
of Continental Can Company—have 
solved many a product problem. 


If it’s humanly possible to plan 
your product with plastics, you can 
depend on Continental’s staff of skilled 
engineers and research men. You can 


Tune in “Continentat Cecesrity Cus,” every week over coast-to-coast CBS Network 


CONTINENTAL 





* ENVIR 


DIVISION 


depend, too, on the quality of the 
plastics themselves. The best of equip- 
ment plus the best of “know how” 
combine to give you the best of service. 


Plastics are no cure-all. But they do 
possess certain qualities of beauty, 
durability, lightness, and economy 
that give a product much-needed eye- 
and buy-appeal. Drop us a line and 
let us know your needs. We'd be glad 
to tell you if plastics are the answer . 
to your special problem. 


Other Continental Products: Metal Containers 
Fibre Drums «+ Paper Containers ¢ Paper 
Cups « Crown Caps and Cork Products « Mach- 
inery and Equipment. 
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Jere are Your LABORATORY FACILITIES for seid every type of 


No matter how complex your 
radio noise problem, it cannot long 
withstand attack by the forces at your dis- 
posal in the Tobe Filterette Laboratory. Here the cure 
of radio noise is the exclusive concern of an engineering 
staff equipped with every necessary instrument for ana- 
lyzing radio interference. The cumulative experience 
of this group of specialists has included studies of 
every known source of man-made “static”... and has 
produced efficient, practical means for minimizing 
its disturbance of broadcast and short-wave radio 
reception. These means are well known under the 
trade name “FILTERETTE” . and electrical 
equipment made radio-silent thru their use can 
be labeled “FILTERIZED”. Colorful tags, fur- 
nished free of charge to Filterette users, help 
build sales for your product. Write today for 
details of laboratory and label service 


TOBE DEUTSCHMANN 
CORPORATION 


CANTON, MASSACHUSETTS 





RIGINATORS OF FILTERETTES . 





. THE ACCEPTED CURE FOR RADIO NOISE 
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ACUSHNET 


Precision -Molded 


RUBBER Parts @ Products 








New Bedford, Mas U Ay, 
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Large or small, standard or special—dall circle nuts 

have the same uniform, controlled quality ... for, from billet 

to finished product, the manufacture of all circle © fasteners is 

controlled in one plant—the largest independent in the country. 

Alert manufacturers everywhere have been quick to capitalize on 

the efficient production which the uniform quality of circle @ fasteners 
inevitably brings about. 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y.'- SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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GENERAL CABLE EXECUTIVE OFFICES 
420 Lexington Avenue « New York !7, N. Y. 


SALES OFFICES 


ATLANTA 3, GEORGIA 
1311 Healey Bidg. 
Walnut 6860 


BOSTON 10, MASSACHUSETTS 
1 Federal Street 
Hubbard 3441 


BUFFALO I5, N. Y. 
56 Clyde Avenue 
University 5202 


CHICAGO 6, ILLINOIS 
Il N. Canal Street 
Franklin 1101 


CINCINNATI 2, OHIO 
306 Lock Street 
Parkway 5740 


CLEVELAND 15, OHIO 
2179 E. I8th Street 
Main 5790 


DALLAS I, TEXAS - 
Interurban Bidg. 
Riverside 9888 


DETROIT 2, MICHIGAN 
968 Maccabees Bidg. 
Madison 3950 


HOUSTON 5, TEXAS 
2527 Talbot Street 
Madison 2-3753 


KANSAS CITY 6, MISSOURI 
304 Midland Bldg. 
Victor 4835 


LOS ANGELES I3, CALIF. 
1329 Willow Street 
Michigan 1444 


MILWAUKEE 1, WISCONSIN 
P. O. Box 1934 

Concord 5290 
NEW ORLEANS II, LA. 

P. O. Box 1625 
NEW YORK 17, N. Y. 
205 E. 42nd Street 

MUrray Hill 4-7680 
PHILADELPHIA 9, PA. 
123 S. Broad Street 

Kingsley 1213 
PITTSBURGH 22, PA. 

815 Park Bldg. 

Atlantic 0506 
PORTLAND 13, OREGON 
2034 N. E. 56th Ave. 
Murdock 3601 
RICHMOND 8&8, VIRGINIA 
P. O. Box 999 

Richmond 6-0444 
ROME, N. Y. 

1000 Mill Street 

Rome 1000 
ST. LOUIS 1, MISSOURI 
1013 Louderman Bldg. 

Main 3580 
SAN FRANCISCO 3, CALIF. 
30 Otis Street 

Hemlock 6272 
SEATTLE 4, WASHINGTON 
2020 Smith Tower 

Main 4271 
WASHINGTON 5, D. C. 
730—i5th Street, N.W. 

District 7718 
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WELCO custom-built collector rings are de- 
signed to fit special and specific requirements. 
Come in all sizes . . . carry current of 5 to 
200 amperes. Hard bronze material is used 
for the ring; brass for the brush holders carry- 
ing the current; Bakelite for insulation. We 
can furnish 2 to 12 rings on one stud, complete 





MADE TO YOUR “MEASURE” 
TROUBLE FREE ACTION ASSURED 


with brush holders, brushes, studs for support- 
ing the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube, with threads on one end and 
insulation bushing on the other. Let us know 
your needs . . . we'll meet ‘em! 


THE B. A. WESCHE ELECTRIC COMPANY 


1626-8 Vine Street 


Cincinnati 10, Ohio 
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ARC RESISTANCE! 


The short circuit which literally fused the metal por- 
tions of this contactor (lower left) had no effect 
on the Mertmac* plastic insulating piece! There was 
no damage from are nor from heat. 


The contactor is used on heavy duty ‘mining 
machinery operating on 90-, 250-, and 500-volt d-c. 
This rag-filled, impact-resistant MELMAc plastic in- 
sulation is employed on all such contactors and 
electric control made by the Joy Manufacturing 
Company for mining machinery. The material was 
chosen because of its high resistance to are caused 
by the presence of dirt and moisture, as well as its 
dielectric strength. In addition, MELMAC plastic has 
the impact and flexural strength to withstand damage 
from shock and vibration under severe operating 
conditions. 

The hazards of many mining operations have been 
materially reduced because MELMAC plastic practi- 
cally eliminates the break down of insulation in elec- 
trical equipment. We shall be glad to send you 
further information, or to work with you on the 
application of this arc-resistant, shock-resistant plas- 
tic to your own electrical problems, — «Reg. UV. S. Pas. Of. 


AMERICAN CYANAMID COMPANY 


PLASTICS DIVISION 
30-36 ROCKEFELLER PLAZA ° NEW YORK 20, N. Y¥Y. 


Compare the old and new contactors and note how 
Mewmac plastic insulation was unaffected by the short 
circuit which fused metal pieces. Metmac plastic 
parts are molded by Joy Manufacturing Company of 
Franklin, Pa. 


Cyanamen 
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Beetle - Melmac - Melurac 
@ Laminac - Urac 
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ere nothing better than aluminum for washing machines. Aluminum is light 
—easy to handle, easy to move, resists corrosion. Aluminum helps give washing 
machines better operation, longer life, lighter weight. 


Then how about your product? Couldn’t it, too, make use of these advantages? And, 
besides, aluminum machines easily—and is readily cast into intricate shapes. War- 
time progress has made aluminum alloys even stronger than before. 


Why not ask Acme about the advantages of “aluminizing” your product? Acme 
engineers have spent many years of work and study on aluminum and its alloys. 
And they are always glad to lend a hand in any problem of design. 


Acme Aluminum Permanent Mold (and Sand) Castings are produced in one of 
the largest, newest and best-equipped foundries in the United States. Consult Acme 
On your castings problems, without obligation. 


ACHE LUMINON ALLOYS, UNG. 


DAYTON 3, OHIO 


Fillins [o0lb- Muminume, Brass, Bitorge Cellinge- Engireoring 


New York: F. G. Diffin Co., 111 Broadway 
Chicege: Metal Ports & Equipment Co., 2400 W. Madison Street, St. Lovis: Metal Parts & Equipment Co., 3615 Olive St. 









id ELECTRICAL MANUFACTURING 





You have a product design that’s a beauty a 
to be produced in plastic, leather, wood or metal. 


It has to be held together in some way, so why not moke oa Aluminum fastening 


devices part of the design? << » A 
Alcoa Aluminum can be given an y! mt of | and ynusual finishes and 
colors which give added eye appecl. ' 
Product designers and manufacturers should hava Alcoa's booklet, “Finishes for 
Aluminum", to help them use aluminum fastening devices to better advantage. 
Call the nearby Alcoa office for a copy, or write ALUMINUM COMPANY 
OF AMERICA, 2179 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALCOA avuminu 
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FOR SUPERIORITY IN POSTWAR PRODUCTS 
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| Place your postwar products in a superior class of 
their own by equipping them with G-E low-voltage 
rectifiers. There are copper-oxide, selenium or 
Tungar types and sizes for practically all d-c appli- 
cations. This makes it possible for manufacturers 
to design and build their products around the rec- 
tifier that is sure to deliver the most efficient, most 
dependable and most economical performance. 


COPPER-OXIDE—Rugged in construc- 
tion, provides virtually unlimited life 
when operated within rated capacities. 


Naturally, all three differ in characteristics, basic 
materials and construction. Each is better than the 
other when accomplishing the specific job for 
which it is designed. Thus the manufacturer of 
products employing rectifiers must first determine 
the results to be obtained and the conditions under 
which the rectifiers must function, before making 
a selection. 

SELENIUM—Excellent for continuous 


operation where space is a factor and 
weight must be held to a minimum. 


Since G-E makes all three — Copper-oxide, Sele- 
nium and Tungar — it has no reason to prefer one 
to the other. It can give you impartial advice on 
which type is best for your particular requirements. 
For further information write Section A3611-12, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


Hear the General Electric radio programs: “The 
G-E All Girl Orchestra” Sunday 10 P.M. EST, 
NBC. “The World Today” news every weekday 
6:45 P.M. EST, CBS. “The G-E House Party” 


Monday through Friday 4:00 P.M. EST, CBS. TUNGAR—Efficient and economical 


for low-voltage applications where life 
and price are determining factors. 


GENERAL (3) ELECTRIC 


ELECTRICAL MANUFACTURING 










THE TRUMBULL ELEC. MFG. CO. , 


TROLLEY... 
)CLOSUR * 


PAT. No. 2117480 
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Palm Brothers Decals are ideal for your identification E Y E “ : p a E r L 


SS —_ it —_ may be serially 
rele nace map + ypncp ert ime et PERMANRENCY 


See for yourself! Samples submitted without obliga- 
ECOnOmY 


tion. Write today for Catalog No. 11. 


THE 
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The Answer to Television and 
Other High-Voltage Resistor 
Applications... 











Completely insulated surface 


Standard Sprague Koolohm Wire Wound Resistors 
have the high insulation resistance to ground which 
you need for television and other applications where 
high voltages are involved— 10,000 volts from the sur- 
face of their sturdy ceramic jackets to their resistance 
elements. Mount them anywhere without fear of 
voltage breakdown! 

















WOUND WITH 


CERAMIC j 
INSULATED | @ 


WIRE Me 


In addition, Koolohms give you the 
advantages of higher resistances in 
smaller physical sizes; easier mounting; 









PROTECTED 


use at full wattage ratings; and overall CER Y glazed 
tropicalized protection against the most Mois AMIC $H ELLS and 
severely humid conditions. Write for TURE-PROOF END SEAIs 


Catalog 10EA. 





SPRAGUE ELECTRIC CO., Resistor Division, North Adams, Mass. 


SPRAGUE \OOLOKIMS 
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THE new Telechron synchronous electric motor that 
assures longer, trouble-free service in thermostats, 
oil burners, coal stokers and similar apparatus is 
now coming off the production line. Compactness 
and exclusive design make it ideal for any applica- 
tion where space is limited and shaft speeds must 
be held from 1 to 6 RPH. ‘It offers all the advantages 
of Telechron’s 28 years’ experience in building syn- 
chronous electric motors. 


This self-starting H5 motor delivers years of 
dependable service without oiling or maintenance 
expense. A special oil gland built into the terminal 
shaft keeps oil in... air and dust out. The special 












ECCENTRIC SHAFT MODEL 


This companion motor has an 
eccentric terminal shaft 

at 12 o’clock position in respect 
to the outer case. 

It can be furnished in speeds 

of 3 RPH to 6 RPH. 
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' WARREN TELECHRON COMPANY, ASHLAND, MASSACHUSETTS 





Telechron-developed oil maintains its lubricating 
quality for the long life of the motor. The light-weight, 
high-speed rotor literally. floats in a protective film 
of oil, doing away with almost all wear of shaft or 
bearing, assuring accuracy and long life, even under 
severe industrial conditions. 


With an input of only 2 watts, the new H5 motor is 
economical. It can be furnished in speeds of 1, 2, 3, 4, 
5 or 6 RPH. 


Telechron application engineers can help in 
adapting this new motor to your particular timers or 
controls. There’s no obligation. For full details, write 
or wire Motor Advisory Service, Dept. H. 


SYNCHRONOUS MOTORS 



















The Udylite Laboratories are common ground for scientific electrochemistry 
and practical electroplating practice. Here an organized program of 

research is continually discovering new techniques to improve electroplating 
processes and whittle down their costs—J"}, ~}'< PR, 


% 


« 2+ 
> ¢ TC rH 


Here ve current problems of the individual plating shop are worked out 
for its management —| 


Here all the chemicals and other materials sold by ee to cet 
| are tested to make sure of their quality—j"}, 


, @ T% 
oO c LP ae oe om 
ats Protec 


Udylite could sell chemicals, supplies, machines, etc., 
without going to the expense of providing and main- 
taining such a complete research and modern laboratory 
service, but that is a part of the cost of leadership. 
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This new insulating material with the resins and glass 
base developed for many war applications presents 
many advantages. 


FORMICA 


LAMINATED 
PLASTICS 


3 


closely approaches that of many ceramics 
and other high quality insulators, and it can 
perform many of the functions it was once 
thought only ceramics could fulfill. 


Its power factor and dielectric constant 


advantage of mechanical strength to 


2 At the same time MF-66 has the special 
stand up under sharp blows. 


It withstands vibration that is so often 
3 present where airplanes, ships, and 
ground installations are concerned. 


MF-66 dimensions are stable under 
changes of humidity. 


It withstands changes of tempera- 
ture. 


MF-66 also resists the growth of 
fungi as it contains no cellulose. 


MF-66 las the characteristic Formica 
machinability and workability which 
permits fast mass production and 
notable labor saving. 


ORMICa 


THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER 


DOUBLE SENSITIVITY 

D. C. VOLT RANGES 

0-1.25-5-25-125-500-2500 Volts, 
at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 


0-2.5-10-50-250- 1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 

0-2.5-10-50-250- 1000-5000 Volts, 
at 10,000 ohms per volt. 

OHM-MEGOHMS 


0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 


DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 

—30 to +3, +15, +29, +43, +55, +69 DB 
TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D.C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 


Write for descriptive folder giving full technical details 


Triplet 


ELECTRICAL INSTRUMENT CO. s.urrron, ono 
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D. C. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 


D. C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 


Condenser in series with A.C. Volts for output 
readings. 


ATTRACTIVE COMPACT CASE 

Size: 216" x 5144"x 6". A readily portable, completely 
insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 


LONG 5” SCALE ARC 
For greater reading accuracy on the Triplett 
RED e DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 
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If your product uses contacts you'll find in this new 
Stackpole Contact Catalog a wealth of information 
designed to help you select units for maximum ser- 
vice under all conditions of use. New contact de- 
velopments described will prove highly important 
in the design of smaller, better post-war electrical 


equipment. Write today! 
STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


vr 


BRUSHES and CONTACTS (All carbon, graphite, metal and types) 
RARE METAL CONTACTS ¢ IRON CORES + WELDING CARBON PRODUCTS 
PACKING, PISTON AND SEAL RINGS + RHEOSTAT PLATES AND DISCS 
BATTERY CARBONS + POWER TUBE ANODES + CARBON PIPE, &TC. 
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640 PAGES OF RELAY ENGINEERING 
INFORMATION... Hace you gotten your copy? 
| Price $3-% 


STRUTHERS-DUNN, INC., 


1321 ARCH STREET 
PHILADELPHIA 7, PA. 


STRUTHERS-DUNN 


5,327 RELAY TYPES 


Ne Se ate OS 
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CONDUCTORS 
Tinned copper 

(solid for the more 

usual applications, " 

and stranded when 

greater flexibility Y 
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THREE THINGS YOU CAN DEPEND ON in Paranite Type R Wire 


leading to panel boards, lighting circuits or factory machinery — 


INSULATION One: THE “FISHABLE” SLICK FINISH 


“Better than code Pulls smoothly through conduits—slides easily around bends and el- 


requires.” Insula- 
tions from special 
compounds for 
higher dielectric 


bows—no joint jams. This non-migrating finish will not soften, gum 
or tack in hot weather or become brittle and crack in cold. 


See wee aes Two: FAST CLEAN STRIPPING 

a Outer braid strips with minimum effort. Inner rubber slips off cleanly 
exposing clean tinned copper conductor. No sticky, time-consuming 
layer of adhering compound to scrape. No dangerous reduction of 
conductor capacity by scraping of copper or accidental severing of 
strands. 


Three: LOWER INSTALLATION COST 
Just as 1 plus 2 equal 3, Point ONE ( Paranite Fishability), plus Point 
TWO (Paranite Clean Stripping),° equals Point THREE (Paranite 
Lower Installation Cost). THAT’S PROFIT! 


BSP 9 tose a! ERE ET a nas PEED ES tbe 


BRAIDING 
Jacketed with cot- 


ton braid (single 
of double) satu PARANITE WIRE AND CABLE 
ure resisting, 
compound, vant Division of ESSEX WIRE CORPORATION 
ome De ree General Sales Offices: Fort Wayne 6, Indiana. 


Manufacturing Plants: Marion, Indiana « Jonesboro, Indiana. 
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Plastics 


The warmth and character of Celanese Plastics are working 
tools for the product designer. The esthetic qualities of limit- 
less clear-through color, transparency and touch comfort go 
far in promoting consumer acceptance of new product designs. 

But of equal importance to the product engineer are the 
rigidly controlled physical properties that make Celanese plas- 
tics No. 1 materials for creative design: Celanese plastics are 
produced according to A.S.T.M. standards—thus giving the 
designer a ready check on performance in advance . . . The 
desired combination of physical characteristics can be obtained 
by formulation . . . Spectrum color control permits exact color 
determination . . . Color density control assures uniformity in 
parts regardless of size or cross-sectional thickness. 

These controlled characteristics of Celanese plastics are a 
potent force for sound design during the drawing board stage 
of product planning—the time, too, when the Celanese tech- 
nical service staff can be of greatest service. Write for Celanese 
Plastics Designer’s Booklet. Celanese Plastics Corporation, a 
division of Celanese Corporation of America, 180 Madison 


Avenue, New York 16, N. Y. *Rerr. U. S. Pat. Of. 
tTrace Mark 
LUMARITH* ca — FORTICEL?; LUMARITH x 


LUMARITH ec 





CELLULOID* 





VIMLITE* 
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TYPICAL APPLICATIONS 
OF CELANESE PLASTICS 


AUTOMOTIVE & AVIATION steering wheels, 


instrument panels, radio grills, controls, switch but- 
tons, door handles, radiator ornaments, bezels, 
lighting fixtures, antennae housings, ventilator 
tubes, transmitter guards, interior trim, cockpit en- 
closures. 


RADIO & ELECTRICAL molded parts and 


fittings, panels, bezels, instrument housings, insula- 
tion, plugs, jacks, molded trim, knobs, dials, coils, 
lighting fixture parts, switch plates, instrument hous- 
ings, fuse plug windows, toggle switches, condens- 
ers. 


HARDWARE tool handles, mallet heads, motor 
tool housings, drawing instruments, transparent oil 
cans, architectural moldings, hinges, door knobs, 
threshold strips, transparent safety shields, trans- 
parent eye protectors, industrial chart covers, piano 
keys, lunch boxes, plastic glazing. 


APPLIANC ES telephone handsets, shaver hous- 


ings, parts for refrigerators, washers, dryers, mix- 
ers, vibrators, suniamps. 


HOUSEHOLD ACCESSORIES coat hangers, 


closet hooks, blanket boxes, shower curtain rings, 
toilet seat veneering, bath wall fixtures, towel 
racks, mailboxes, drawer pulls, closet accessories, 
lamp shades, clothespins, bookends, table mats, 
table decorations. 


COSMETICS compacts, lipstick cases, powder 


boxes, puff boxes, tissue holders. 


PERSONAL ITEMS pencil cases, pencils and 


pens, beads, tooth brush handles, eyeglass frames, 
combs, handkerchief boxes, picture frames, shoes, 
slippers, toilet sets, jewel boxes, buttons, belt buck- 
les, costume jewelry, millinery trimming, handbags, 
hatboxes, transparent bibs, artificial flowers. 


SPORTING GOODS fishing tackle boxes, ten- 


nis rackets, gun stocks, fish net floats, artificial 
lures, camera housings, photographic equipment, 
films, sun glasses. 


GAMES & TOYS dominoes, chess and checker 
sets, dice, table tennis balls, shuttlecocks, billiard 
balls, rattles, teething rings. 


PAC KAGING film wraps, window cartons, set-up 
boxes, all transparent bags and envelopes, trans- 
parent rigid containers, molded containers, deco- 
rative and protective laminations, reuse containers. 


















BEHIND THE SCENE 


there’s a Torrington Air Impeller 


omy 


{ 







(22. 


PROTECTION 
THROUGH CIRCULATION 
OF REFRIGERATED AIR 


Every Spring, thousands of furs and other garments are put into huge 
storage vaults for saie keeping. There the temperature is kept at about 
25° above zero to protect the garments from hot-weather drying and 
from moth damage. 


IMPELLERS 


for every purpose 


THE P SERIES FAN 


A quiet, sturdy, attractive 


Here, as in countless other applications, Torrington Air Impellers 
help do the job properly. They circulate air constantly so that tempera- 
ture and humidity are even throughout the vault. 


blade designed for pressure 
applications such as, ventila- . 
tors, unit heaters and coolers, 
air conditioning units, ete. Perhaps circulated air will make your product or process more 
Diameters 10” to 18”, in pro- efficient, too. Let us help you select the air impeller that fits your needs. 
duction lots only! Write us at 62 Franklin Street for a free copy of the Air Impeller 
Specification Sheet. 


“TORR IIN GTtON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 





ELECTRICAL MANUFACTURING 


MALLORY 
gives you the best 
of both 


T’S IMPORTANT, of course, that you can depend on Mallory for 
a wide variety of precision products—the best products of their kind 
that money can buy. But it’s equally important that Mallory supports 
these products with the finest technical literature—literature that helps 
engineers find practical solutions to some of their toughest problems. 


Illustrated on this page are six of eighteen Mallory technical helps. 
Each is written by engineer-writers with engineer-readers in mind— 
without ballyhoo. Each is the product of accumulated know-how that 
frequently dates back over a quarter of a century. 


If you make use of any of these Mallory products—capacitors, contacts, 
rectifiers, resistors, resistance welding equipment, switches, vibrators— 
then this ‘‘service beyond the sale” is meant especially for you! Ask 
your Mallory representative to make up a publications portfolio of 
special interest. If you want engineering data on a particular product, 
write direct on your company letterhead. 


Among other Mallory publications available to you are the Approved Precisien Products Catalog, 
Electrical Contact Catalog, Electrical Contact Data Book, Capacitor Catalog, AC Capacitor 
Data Folder, Grid Bias Cells Data Folder, Heavy Duty Rectifier Catalog, RN Resistor Data 
Folder, Radio Interference Eliminator Folder, Radio Service Encyclopedia, Resistance Welding 
Catalog, Resistance Welding Data Book, RL and RS Data Folders, Switch Data Book (in prep- 
aration), Technical Manual, Replacement Vibrator Guide, Vibrator Engineering Data Folder, 
Vibrator Data Book (in preparation). 


P.R.MALLORY &CO. Inc 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Smoothing out the Fluid Drive 
with GISHOLT DYNETRICS* 


“Smooth as the flow of oil,’’ describes the fluid drive. But this manufacturer 


goes all the way to make it the last word in smooth, vibrationless perform- 
ance by balancing the assembly, too. And, of course, it’s done on a Gisholt 
Dynetric Balancing Machine. . 

This is an out-of-the-ordinary application because, instead of balancing in 
the normal position between work supports, the cast aluminum fluid drive 
housing is balanced in an overhanging position. It’s done this way to facili- 
tate loading of the work piece and to make possible the easy application of 
unbalance corrections. This same arrangement is used for balancing axial 
flow fans, flywheels, and other parts of large diameter. 


The basic principles used by the Gisholt Dynetrics make it possible to 


balance any size or shape of part to any desired 
Teas ; F Ld 
accuracy. Write for literature. Yr 


*4 development of Westinghouse Research Laboratories. 
Pp g 


GISHOLT MACHINE COMPANY 
This Gisholt 18 Dynetric is arranged for 
balancing a fluid flywheel, or torque 
b converter, as shown on the work support. 


“ean” | 


a SU eS eT ek 


1119 E. Washington Avenue ¢« Madison 3, Wisconsin 


Look Ahead... Keep Ahead... With Gisholt 








SPEER 'S 








SPEER matches brushes — 


mechanically and electri- 


— 





cally —to individual 
machines. So for really first class perform- 
ance from any commutating equipment, 
it pays to call on SPEER. From its all- 
inclusive line of standard and special 
carbon, graphite, electro-graphite, and 
metal-graphite grades, SPEER can supply 
the brushes that will deliver peak per- 
formance in your equipment—with fewest 
brush renewals, and least maintenance. 

Why tolerate such brush troubles as 


burning, sparking, overheating, and ex- 





6D 851 
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STAMPS OUT 
lots of Reni teenies 


perce. ° CLEVELAND ° DETROIT 
MILWAUKEE * NEW YORK ° PITTSBURGH 















cessive wear and energy losses from 
‘“misfit’’ brushes? Why be satisfied with 
less than a perfect match of brushes 
to machines — when you can take ad- 
vantage of SPEER’S nearly 50 years’ 
specialization in helping-motor users and 
designers to obtain the right brush grade 
for individual machines! Write for Brush 


Data Forms today. 


CARBON COMPANY 
ST. MARYS, PA. 


























Here Are Just A Few Places: 






Electronic and electric controls, time, pressure, temperature 
and humidity controls, remote actuation controls, radio tuning 


You can Start!—Sto p! — Reverse!—or and turntable drives, coin operated dispensers, fans, valves, blowers, 
“Keep things moving door openers, signals, motion displays, projectors and specialized uses. 


ALLIANCE MOTORS are made with centerless ground precision 


shafts; large, self-aligning, graphite bronze oilless-type bearings; and 


Alliance Power-pakt motors will do one 
or all! They'll multiply automatic opera- 
tions, provide better control, and speed 
up performance. 


with adequate mounting facilities to incorporate them in any device. Shaded 
pole induction type motors for A.C. voltage from 24 to 250, and frequencies 
of 40, 50 or 60 cycles have starting torques from one-half ounce-inches 


Operating characteristics and power at 10 watts, to two ounce-inches at 36 watt input. Spl't phase resistor 


ratings are variable. For radio, electronic, 
electric and heating controls—for remote 
actuation, continuous and intermittent 
duty, there’s probably an Alliance motor 
already “built to your order”. 









type, enclosed reversible control motors for 
intermittent duty, with or without integral 
gear reduction are made for 60 cycles, 
24 or 117 volts. Typical weights run 
from less than 13 ounces to more 


than two and one-half pounds. 





MINIATURE MOTORS 
THAT KEEP "EM MOVING 


WHEN YOU DESIGN — KEEP 


ghacance 


MOTORS IN MIND 
ALLIANCE MANUFACTURING COMPANY + ALLIANCE, OHIO 


ALLIANCE TOOL AND MOTOR LTD., TORONTO 14, CANADA 
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Made to Specification for any Industrial Application 


SUPERIOR Shaped Tubing — made to your specification, 
cut to the exact size you need, or in random lengths. 
Squares, ovals, ellipses, rectangles, etc. 

Consult SUPERIOR about additional forming opera- 
tions to your individual requirements. SUPERIOR’S ex- 
perience and facilities are at your disposal. 


For the Electronics Industry 


Cathodes and anodes by SUPERIOR, the pioneer in de- 
sign and production in this specialized field. Send your 


oe " specifications to SUPERIOR for anodes and cathodes of 


d 


WRITE FOR FULL INFORMATION TO 
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standard or new design. 


SEAMLESS — Nickel of electronic quality in random 
lengths, or Nickel Cathode Sleeves to exact lengths. Plain 
or Beaded (embossed), and also to Shaped specifications. 


LOCKSEAM* — Nickel Cathode Sleeves, Round or Spe- 
cial Shapes, Plain, or Beaded to specified lengths. 
LAPSEAM — Nickel Sleeves produced mechanically for 
special purposes. 

ANODES — Stainless Steel — Nickel of electronic quality 
— Monel — Inconel. For Cathode Ray Tubes and Power 
Tubes. In random lengths or to exact specifications. 


* Produced under Superior’s Patents. 


DAY! 


NORRISTOWN, PENNSYLVANIA 





‘The Better 
the Cure... )* 


a. 
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The Better the Plastic Part! 


ALL RIGHT—“better” is a loose word 
and we admit it. But Heatronic mold- 
ing (utilizing radiofrequency pre- 
heating) gives you a cure with so 
many improvements that we couldn’t 
cram ’em in six headlines. They’re 
worth studying, though, so here they 
are — 13 direct results of Heatronic 
molding: 

Increased—structural strength, 
dimensional stability, chemical re- 
sistance, dielectric strength, volume 
resistivity, density uniformity. 


Kurz-Kasch 


Decreased —shrinkage, warpage, 
finish defects, porosity, internal 
stress, dimensional variation and 
mold, pin, and insert breakage. 





Plastic Pre-form in Heatronics Applicator 








GPO OR, 






So, how about Heatromic treatment 
for your job? Where do you go for 
answers? 

Why not come to the plastic 
molder who introduced Heatronics 
to plastic molding—who has accumu- 
lated an outstanding backlog of ex- 
perience in its use—who’s built up a 
whole battery of units to provide it? 
We'll be glad to help. 

Kurz-Kasch service covers every 
aspect of plastic molding from design 
to finishing — the whole works, 
under one roof. Why not ask for a 
Kurz-Kasch engineer? 


For Over 28 Years 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit @ Los 
Angeles © Dallas © St. Lovis ® Toronto, Canada. Export Offices: 89 Broad Street, New York, New York 
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ANpb FOR GOOD REASONS, TOO! Brass 
is strong, durable, workable and dependable. It 
machines readily and takes an excellent finish. 
On lathe or milling machine, brass lends itself 
equally well to heavy roughing operations or 


high speed finishing cuts. 


®@ For the manufacture of screw machine prod- 
ucts, the preference for brass has been established 
over the years. Multiple and complicated ma- 
chining operations are being performed eco- 
nomically on modern high speed automatics day 


after day—in thousands of screw machine shops. 


® The ductility of brass makes it the ideal metal 
for press-drawn products as evidenced by its 
widespread use for cupping and deep-drawing 


operations. And what better material than brass 


Men who work with 


metals prefer Brass 


for the rapid and accurate production of blanked, 
stamped or coined parts? 


@ On drill press or tapping machine, brass is ina 
class by itself, and any operator can tell you why: 
Holes drill faster, drills need fewer grindings; 
reamers hold their size longer and leave mirror- 
smooth holes; taps operate at higher speeds and 


produce clean-cut, accurate threads. 


@ Yes, brass is a workable metal. It can also be 
rolled, spun, soldered, brazed or welded. Having 
an attractive color of its own, brass also serves as 
an excellent, rust-free base metal for almost any 


applied finish. 


@ The uniformity and dependability of brass 
means faster, more efficient production—lower 


Continued on next page 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AmerICcAN Brass Ltp., New Toronto, Ontario 


 Auatonda Beau Will Products 





ri 


All these, and others, too—from a Single Source o f Supply 


Continued from preceding page 


overall costs and higher overall quality. It has 
proved to be the most economical metal to use 
for a thousand and one parts and products—from 


brass butts to brass buttons. 


@ The American Brass Company produces cop- 
per, brass, bronze and nickel silver in all standard 
compositions and in practically all commercial 
forms. With the composition, grain size and tem- 
per adjusted to the requirements, these metals 
are readily adaptable to most production methods 


and equipment. 


@ For applications requiring unusual physical 
or corrosion resistant properties, The American 
Brass Company is prepared to supply a special 
copper alloy such as Avialite*, Beryllium Cop- 
per, Tobin Bronze* or its high strength copper- 
silicon alloys, Everdur*. Your inquiries regard- 
ing the properties and applications of Anaconda 
Metals will receive the close attention of the 


Company’s Technical Department. *Reg.U.s. Pat. 8. 


46156 


“= Anaconda Copper & Copper Alloys 


ANACONDA 


| COPPER & COPPER ALLOYS 








ANY 
THE AMERIC AN BRASS come. 


One of these Booklets 
may make your job easier 


Publication B-28, “Anaconda Copper & Copper Alloys”, 
a 40-page booklet, discusses the standard alloys made 
by The American Brass Company, their properties, 
range of applications, and the forms in which they 
are manufactured. 


Publication B-3, “Machining Copper and Copper Base 
Alloys”, is a 32-page booklet giving machinability 
ratings and suggested speeds, feeds, tool rakes and 
clearances for basic machining operations. Cutting tool 


materials are also discussed. 


Either one or both of these booklets 
are available without cost, address: 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 











The initials “CRL” in the diamond 
have identified Centralab products for 
a quarter of a century. Due to new 
techniques and production procedures, 
this hallmark of quality will continue 
to represent the latest developments 
in components for the electronic 
field .. . always specify Centralab. 


ToT am eee 
Bulletin 695 


4 ke wh é Variable Resi elas re 
PRODUCERS OF at {ee Ca cr 


ifors 


oS ' 
Ceramic High Voltage Capacitors Bulletins 630 and 586 


TV Be 
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> SEATTLE 
Stacoma 7 SPOKANE 


© © BUTTE 


PORTLAND 
Sun Valley MINNEAPOLIS © 
2 STPAUL 
I PocaTELLO 


DENS CHEYENNE CHICAGO 
fy O 
ASAT LAKE eS OMAHA J 


d ciTy = JOSEPH 
SAN FRANCISCO DENVER ’ 


9 
a 
LAS VEGAS, — ST. LOUIS 
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For ALL SHIPPERS—the Union smooth, safe operation of freight 


Pacific Railroad provides . . . 


A Strategic Middle Route that unites 
the East with the Mid-West, Inter- 


mountain and all Pacific Coast states. 


Modern operating facilities, equip- 
ment and motive power include the 
famous “Big Boys,”’ super-powered 
locomotives designed to meet indus- 
try’s heaviest demands. 


Union Pacific also has long been re- 
nowned for its well-ballasted steel 
highway, specially constructed for 











UNION 
7 


HW : 
2 
eg 


traffic at high speed. 


General agency offices are located in 
metropolitan cities, coast to coast, 
with a staff of experienced traffic men 
trained to assist you and other ship- 
pers in effectively meeting your trans- 
portation problems. 


For dependable, on-the-job freight 


ft- go itt 
a, Cl 
$e Se yyot 


*% Union Pacific will, upon 
request, furnish infor- 
mation about available 
industrial and mercan- 
tile sites in the territory 
it serves. Address Union 
Pacific Railroad, Omaha, 


Nebraska. 


The Progressive 
UNION PACIFIC RAILROAD 
The Strategic Middle Route 
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Vow SUl-FOS ant EASY-FLO 


ad YY 
OM Cee ae LL Ce 


la y Thousands of manufacturers who learned that fast production, one-piece 
Yi A strength and surprisingly low cost are inherent in SIL-FOS cnd EASY-FLO 
brazing, are putting that knowledge to good use in reconversion. 







That's why you find these two low-temperature silver brazing alloys doing 
a wide and diversified range of metal joining in the production of "civilian" 
and "industrial" goods — automobiles, aircraft, refrigerators, electrical 
appliances, washing machines, pots and pans, bicycles, radios, lawn 
mowers, metal furniture, heating and air conditioning equipment and a 
great number of other metal products. 











Many of these products have been specifically designed to get the pro- 
duction-boosting, cost-slashing benefits of SIL-FOS and EASY-FLO brazing. 






And many manufacturers are getting these benefits to the fullest extent 
through application of wartime developments in mass production SIL-FOS 
and EASY-FLO brazing, featuring preplacement of the alloys in conjunction 
with fast handling and heating methods, carried through from start to 
finish by easily trained labor. 


FIND OUT WHAT THESE ALLOYS WILL DO FOR YOU 
Without obligation, we'll send a field engineer to go over your metal 
joining with you—or we'll give you our recommendations on specific 
metal joining jobs if you send us samples. For complete SIL-FOS and 
EASY-FLO details write for BULLETIN 12-A. OO Pie 


Pe ee 


HANDY & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 
Bridgeport, Conn. + Chicago, Ill. « Los Angeles, Cal. + Providence, &. |. + Toronto, Canada 
Agents in Principal Cities 






















widely used 
current-cacrying ¢ 
structural joints in 
Electrical field. 
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In the Green Flyer Two-Speed Electric Phono- 
graph Motor made by The General Industries 


Company, Elyria, Ohio, the gears are helical 
cut from blanks of Taylor Phenol Fibre. 
Four factors dictated the choice of Taylor 
Phenol Fibre: (1) Fibre gears mesh silently, 
eliminating any mechanical undertone to the 
music. (2) Grade C Fibre used in these gears 
is unusually resistant to the lubricants and 
compounds in which the gears are constantly 
bathed. (3) The wear-resistance of.this ma- 
terial insures the long life of the gears. (4) The 
easy machineability of Taylor Phenol Fibre 


eliminates production trouble. 


Other grades of Taylor Phenol Fibre gear 
stock are specially fabricated for everything 
from the tiny, precision-built gears in electric 
clocks up to the heavy gears that are used in 
the gear trains of machinery. They can be cut 
into helical, spur, bevel, or worm gears by your 
local gear cutter. 

If your product uses gears, you can probably 
improve its operation by specifying and using 
Taylor Silent Gear Material. Our engineers 
will be glad: to go into a huddle with you, 
without obligation. Write for further facts, 


samples, or a consultation in your plant or ours. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE-Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNSYLVANIA Offices in Principal Cities , LA VERNE, CALIFORNIA 
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The Answer To 
instruments, Chem! 


Electrical Contacts, 


ree 


It’s no trick to get precious metal performance at a 


cost slightly higher than base metals...not if you use’ 


General Plate Laminated Metals. 


These versatile metals .. . in sheet, wire or tube form 

. are combinations of precious metals to base 
metals ... permanently bonded together. The thin 
layer of precious metal gives the precious metal per- 
formance requirements such as better electrical con- 
ductivity or corrosion resistance —the heavier base 
metal permits low cost plus workability and extra 
strength. 


Laminated base metals, also available, give you per- 
formance and mechanical and structural properties 
not found in single solid metals. 

Look into General Plate Laminated Metals. Our en- 
gineers will gladly show you how you can benefit by 
their performance and cost- cutting advantages. Write 
for information and engineering assistance today. 


al Problems . - - 
ical Apparatus, M 


Mobile Equipment, etc. 


Check these General Plate 
Laminated Metal advantages : 


/ Economy 

</ Better Electrical Performance 
V High Corrosion Resistance 
\/ Ease of Fabrication 

V Ease of Soldering 

V Workability 


V Long Life 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, IIl,; 2635 Page Drive, Altadena, California Grant Bidg., Pittsburgh, Pa. 
Attleboro, Massachusetts 
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When you want to use V-Belts in your design, and 


TWO CATALOGS EVERY MACHINE heat, moisture, oil or other adverse factors are 


present, you may rest assured that an installation 

DESIGNER SHOULD HAVE of Dayton V-Belts, approved by our engineering 
department, will perform satisfactorily, dependably. 

Forty years of research and experience in engineer- 

ing specialized rubber penny for specific industrial 

applications is behind every Dayton V-Belt you 

decide to use. That’s why they will perform effi- 

ciently in surprisingly tough circumstances. A 

Dayton Power Transmission Specialist will be glad 

to work with you at any time. a write or phone— 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 
The World's Largest Manufacturer of V-Belts 


FUE sop ae SUPP brs 
THE WoRLD's LARGEST WANUFACHUMER OW) Verirs — 
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The smooth surface of insulation made from GEON 
permits easier installation. Bright NEMA colors 


| Ps 
Aa 


Insulated and sheathed with GEON, underground 
service entrance cable needs no heavy and expensive 
braid or lead sheathing. 


Wire insulated with Geon is everywhere 


made from GEON may be used in thin coatings which 
means more conductors per conduit. It’s smooth, too, 
easy to handle and install; quickly identified because the 
entire NEMA color range is available. And, of course, it’s , 
Underwriters’ approved. 


TARTING with buried service entrance cable, jack- 
eted and insulated with GEON, all the wire used in 
this modern house is insulated with this modern material. 


That’s because wire insulated with GEON offers so 
many advantages—excellent electrical properties, to name 
one of the most important. Insulation made from GEON 
is flame resistant; increases safety, reduces fire hazard. 
Because of its outstanding electrical properties insulation 


As soon as the house is completed, more wire insulated 
with GEON will make its appearance. It may be in the 
form of appliance, lamp, and telephone wire. Or it may 


* * * 
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Wire insulation made from GEON bas, of course, 
outstanding electrical properties. In addition, its 
flame resistance greatly reduces fire hazards. 


Thinner coatings of insulation, made possible by the 
use of GEON, permit more conductors per conduit. 


in this modern house 


be the hookup wire now being used in modern radio sets 


and other electrical devices. 


All of GEON’s advantages are available to users in 
domestic, industrial or utilities wiring. The next time you 
order wire or cable from your supplier be sure to specify 
insulation made from GEON. Or for help with specific 
applications please write Dept. D-3, B. F. Goodrich Chem- 
ical Company, Rose Building, Cleveland 15, Ohio. 


B. F. Goodrich Chemical Co ee ENS 
™ 7 rn is a nr THE B. F. GOODRICH COMPANY 
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WHY YOU CAN SOLVE 


YOUR FINISHING PROBLEMS WITH 


‘an Interchemical finish 


oe over that list of ‘“‘firsts’”. Eleven 
“firsts” in the finishes field covers a wealth of 
experience. This experience has been welded 
into a single unit through the recent consoli- 
dation of the business of Ault & Wiborg Divi- 
sion of Interchemical Corporation (founded by 
Ault and Wiborg in 1878) and that of the 
Murphy Finishes Corporation (founded by 
Governor Franklin Murphy in 1866). The 
name of this new unit is Interchemical Cor- 
poration Finishes Division. 


Note how these “‘finishing firsts’’ cove 

ASC 0 es field. Practically 
all of them are the result of solving a manu- 
facturer’s finishing problem. For Interchemical 
Finishes are not a line of standard finishes that 
are taken from the shelf and sold over the 
counter. They are finishes “Engineered to 
Your Product”. . . specifically made to meet 
the conditions under which your product will 
be manufactured, sold and used. 
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This technique of individually fitting the 


finish to the. product covers metal finishes, 
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emical Corporation 
Sunishes Division 


BUILDING, 350 FIFTH AVENUE, NEW YORE 





wood finishes, metal decorating, can and drum 
linings, cable finishes, grain reproduction fin- 
ishes, transportation finishes, household paints 
and specialties. It enables us to offer you a 
finishes service that is complete. 

If you are having trouble with your pr t 
finish or are planning to change your produc- 
d. When 
6 Interchemical 


tion line set-up, bear these facts in p 

you bring a finishing proble 

you will have the benef of: 

1. The combitéd knowledge and research facil- 
ies of Ault & Wiborg and Murphy. 

2. The fundamental research program of Inter- 
chemical Corporation. 

3. A nation-wide integrated network of fac- 
tories, warehouses, laboratories and service 
stations. 

4. Experience. that encompasses every phase 
of the product finishes field. 


For further information on Interchemical 
Finishes address: Interchemical Corporation 
— Finishes Division, Empire State Building, 
350 Fifth Avenue, New York 1, N. Y. 


Starting now, remember—To give your product 
a good start, give it ‘‘An Interchemical Finish.’’ 





1, N.Y. 












-if it weren’t for SPRINGS! 


Muehlhausen Springs are used in Long Clutches 


to transmit power with “creamy” smoothness. 


Smooth, easy starting is taken for granted by the average mo- 
torist. But we seldom realize that each time we stop-and-go or 
change a gear, clutch springs must transmit and cushion a 


surge of engine power. 


This cushioning action is accomplished in the Long Clutch by 
means of Muehlhausen Damper Springs, which transmit engine 
power from the driven disc to the splined hub flange. 


Another set of Muehlhausen Springs is in the pressure plate 
assembly. These springs hold the pressure plate squarely and 
uniformly against the driving plate—and do this while with- 
standing scorching engine heat. 


MUEHLHAUSEN SPRING CORPORATION 
( Division of Standard Steel Spring Company) 
800 Michigan Avenue, Logansport, Indiana 


( 


re improve protect perternunce, oe MMUEHLHAUSEN 
Designed 


SPRINGS 
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Dependability 
















«efor the equipment you build! 


There’s no more certain way to insure the efficient perform- 
ance in your customers’ hands of the machines: or devices you 
build, than to equip their panels or controls with trustworthy 
instruments. And for that very reason, the name WESTON 
on a panel instrument helps build buyer acceptance and good- 
will for the products on which they are installed. 


WESTON instruments are available in all the types, sizes 
and ranges essential for panel or built-in requirements. Com- 
plete information, or engineering cooperation, is available on 
request. Weston Electrical Instrument Corporation, 582 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


Weston Aovkiconendt 


Mibany - Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville - Les Angeles - Meriden - Minneapolis - Newark - New 
Orieans - Hew York - Philadelphia - Phoenix - Pittsburgh - Rochester - San Francisce - Seattle - St. Louis - Syracuse » In Canada, Northern Electric Co., Ltd., Pawerlite Devices, Ltd. 
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S the draftsman’s pencil makes its mark, he issues 

orders, through a remarkable kind of shorthand, 

to the men who must act on his drawings. But only with 

special assistance can human hands shape such precise, 

complex orders as these. No wonder the draftsman 

chooses his instruments with care...he is, in effect, 
taking them into partnership! 


In this sense, Keuffel & Esser Co. drafting equipment 
and materials have been the draftsman’s partners 
for 78 years in creating the peaceful culture and 
wartime might of America, in making possible our 
concrete dams, steel bridges, aluminum bombers. 


partners in creati 


...the world’s highest dams 


.»». longest bridges 
So universally is this equipment used, it is self- 9 9 


evident that every engineering project of any magni- 
tude has been built with the help of K&E. Could 
you wish surer guidance than this in the selection of 
your “drafting partners’? 


Especially in these hurried days, you will find a 
PARAGON* Drafting Machine a boon to your work 
...and your nerves! With the finger tips of your left ..-- fastest airplanes 
hand on its control ring, the lightest pressure enables | 
you to set the scales at any angle, anywhere on the 
board. Your right hand is always free. For the full 
PARAGON * story, write on your letterhead to Keuffel 


& Esser Co., Hoboken, N. J. *Reg. U. S. Pat. Off. LU Jt. <7 
NG 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules, Measuring Tapes. 
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How 
Supplied 


A complete “No-Sho” Fastener 
unit is comprised of a square- 
headed metal base, set in a small 
transparent plastic block of shape, 
size and color desired by cus- 
tomer. Through the block, the 
threaded tube portion of the metal 
base extends. One attaching 
screw of proper size and shaped 
head and shank is included with 
each unit. 
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EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDG. 






TRADE MARK 


Fastener 


The new ‘No-Sho” Fastener eliminates projecting screw- 
heads, brackets and ugly holes in fixtures and fine 
surfaces. 


‘‘No-Sho” Fastener is a patented device in which the base 
is attached with a long-shanked screw, upon which the 
plastic base turns, threading itself into the internally 
threaded bar or rod stock of plastic material. 


Originally designed for use with transparent plastic mate- 
rials, ““No-Sho” Fasteners have been found adaptable to 
many other fastening applications. 


What applications for your products can you see using 
these neat, simple, inexpensive ‘‘No-Sho”’ Fasteners? Tell 
us about your products, and we'll assist you in adapting 
or using “No-Sho” Fasteners. 


SAMPLE ON REQUEST 






Steel Sheets Thinner Than a Human Hair? 


Yes... and theyll soon have a lot to do with 
many electrical products manufactured for home, 
farm and industry. 

These special electrical sheet steels — thinner than 
this sheet of paper —- are being made on the Armco 
precision cold strip mill pictured above. 

During the war they were used in combat walkie- 
talkies and radar equipment. Now these ultra-thin steels 
are going into high-quality radio sets, television 


sets and other electrical devices. 


The American Rolling 


This is one of the latest examples of research by Armco. 
Other kinds of Armco Electrical Steel Coils and 
Sheets are ready for your new products, too. You'll find 
a correct Armco grade for every need. And you'll get steel 
that is flat, clean-surfaced and ductile —steel of 
top magnetic properties and with consistently low core 
loss and exceptional permeability. 
For detailed information about specific applications, 
just address The American Rolling Mill Company, 1251 


Curtis Street, Middletown, Ohio. 


Export: The Armco International Corporation 


Mill Company 
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Types from 12" to 72" 


2—BLADE 
12” to 60” 


3—BLADE 
24” to 60” 


4—BLADE 
12” to 72” 


5—BLADE 
26” and 32” 


na ene lei ie: 


6—BLADE 
36” to 72” 


sats antec S Skew abcileibe iat 


ALL BLADES DIE 
STAMPED AND 
DIE FORMED. 


ALL SPIDERS DIE 
STAMPED AND 
DIE FORMED. 


HEAVY STEEL HUBS ARE ACCURATELY , 
MACHINED, ASSURING PERFECT ALIGN- 
MENT AND BALANCE. 


The CHELSEA line of standardized propellers are available in types capable of 
meeting all industrial requirements. Engineers, designers and builders can now 
specify a standard component to exactly meet specific needs—volume, velocity 
and physical size—with the added advantages of economy, precision and prompt 
delivery. CHELSEA engineers offer experienced cooperation in choosing the 
proper component for your particular problem. Inquiries are invited; no 
obligation. 


CHELSEA PRODUCTS 


INCORPORATED 
1206 GROVE STREET IRVINGTON, NEW JERSEY 
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A GREATER STEP FORWARD THAN THE 
ABMLLOUS SEVEN LEAGUE BOOTS EVER MADE 


FOR PR@RUCING QUALITY WHITEPRINTS (DRY DIRECT PROCESS) 
IN CUT SMMETS OR ROLLS, AT HIGH SPEED AND AT LOW COST! 
IN OVER 100 YEA 


there has never been 




































. since the invention of Blueprinting by Sir John Frederick William Herschel . . . 
eater step forward in the development of tracing reproduction machines tha 
the Pease “88-R”. . . de o produce quality Whiteprints (Dry Direct Process) at the highest prac- 
tical rate of speed —30 fee? minute, the ability of the operator to feed the originals and paper into 
e printer is the only limitin¥@™ctor. All you have to do is feed in the tracings and paper—cut sheet or 


virtually everything elsé watic ...the finished prints are delivered in a matter of seconds. 


Features 1 


Convenient Foot Treadle (Patent applied for) allows tracings 
and paper to be withdrawn easily and without damage, 
the action is positive. 








Productic J (printing and develog 
chronize p 1 foot to 30 feet pe 





Speed Contra antaneous ag 
actance con e speed ‘ 
speed motors. WO pli tronic apparatus to main- 
tain. 


Front or Rear Delivery of finished prints is accomplished in- 
tantaneously by means of a lever located at the front of 
achine. 































Control of motors, high pressure mercury tube and 
its is provided by means of separate switches. 


Revolving o 
standing imp 
desirable features 
allows the operato 
revolve to a sliding 
slightly faster than the 


ict, a patented feature, is an out- 
ent in cylinder printers combining the 
ath methods. A simple clutch lever 
penely convert from the straight 









ia Feed, either manual or automatic gives 














yethead and carries away the 


g by the location of the as well as the developer fumes. 


Mercury Tube inside the 
An alzak reflector alg 


Maximum Printing Speed is 
watt per inch High Pre 
8!/, inch diameter pyrex cyli 
serves as a variable light shutte 
speed. inals. 














cated or standing means high 
1 feeding of all types of 






Cooling the cylinder is accomplisf Long Life and 
which forms the vacuum to conve 
the developer. This method is original < 


cooling without affecting tube efficienc ball bearlage ad sealee 










Tracings Stacked in receiving tray after asily and ety is Assured by f 









Precautions. All dangerous mows 








naturally onto the tape conveyor. Traci P never con- all necessary 
fined to close quarters, sharp bends, etc., which injure the pam electrical circuits are behind locked dag 
edges. auto break the high voltage circuit 
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Problem: Produce quickly and economically an 
intricate ‘yet sturdy control instrument part for 
use in aircraft. 


The Richardson Company—to 
our knowledge— is the only plastics 
manufacturer fully equipped to do 
both laminating and molding of 
plastics . . . the molding of rubber 
and bituminous plastics . . . and 
the manufacturing of rubber- 
plastic combinations. These 
complete facilities enable us to 
meet your needs efficiently and 
economically! Find out how 
Richardson Plasticians can help 
you improve both the appearance 
and performance of your products. 
Write today for information. 


Solution: To insure immediate delivery, 
Richardson fabricated this intricate part of 
Laminated INSUROK. At the same time, 
molds were being made. When these were 
finished, production of the part was shifted 
to Molded INSUROK. Thus, production 
continued without interruption, costly de- 
lays were avoided—another example of 
Richardson versatility! 
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The RICHARDSON COMPANY 


LOCKLAND, CINCINNATI 15, OHIO FOUNDED 1858 Sales Headquarters: MELROSE PARK, ILi. 
j NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 


Soles Offices, CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories. NEW BRUNSWICK, NEW JERSEY 
{ DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN {INDIANAPOLIS 1, INDIANA 


ELECTRICAL MANUFACTURING 





sen SLES ica teh inc Bit linet TBE 






ee 














Scovill 


NON-FERROUS 


If you suspect that your brass, aluminum 
and other non-ferrous metal parts are 
costing you too much or can be made 
better in another design, you’re ready to 
talk things over with Scovill. Scovill’s 
long forging experience has_ probably 
licked tougher problems than yours. 













INVESTIGATE SCOVILL. All you have 
to do to discover whether you’ll benefit 
from making us your METAL-PART*ner, 
is to fill in the coupon below and mail it 
today. Scovill Manufacturing Company, 
Waterbury 91, Conn. 








When SCOVILL becomes 
your METAL PARTner 


You Can Cut Costs on 
Metal Parts like these 


These drawings show the two parts of a special 
coupling forged and machined by Scovill. Both 
parts were previously turned out on a screw 
machine from 134” hexagonal brass bar stock... 
the male section requiring 2,050 lbs. of rod per 
thousand pieces... the shank section requiring 
2,500 lbs. When Scovill did the job by forging, 
metal requirements of the male section dropped 
to 884 lbs... the shank to 964. Total savings of 
brass were 2,702 lbs. per thousand assemblies. 


Although the forging and machining of these 
pieces involved no particular engineering skill, 
this case study shows how Scovill’s fast metal- 
working equipment can turn out parts from less 
metal at lower costs. 


Please send me information about your metal-working facilities. | SC} QOVILL MANUFACTURING COMPANY 


I am interested in metal forgings for the applications checked: 


Forgings Division 


(DAircraft (] Fire Extinguishers 18 Mill Street 

(Automobiles (C)Household Appliances | Waterbury 91, Connecticut 

(Band Instruments (CJ Industrial Instruments : 

(Blow Torches (] Plumbing Goods 

(Cameras (Pumps I cra chdisn cnt ddiegeones a ph eae teal cin taba Sitka open 
() Communication Equipment (Valves 


(Compressed Gas Cylinders () Welding Equipment 
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Making Warm Friends 


The glow of an electric heater is warm, cheery and friendly. Before it, even cats 
and dogs become warm friends! 
Chromel is the heating element, first made by Hoskins almost 40 years ago. P 
MANUFACTURERS AND ENGINEERS: If you’re making or specifying ws a 
anything with an electric heating element, we suggest that you investigate 1HOSKINS | 
Chromel. Just ask for Catalog-M. 1 CHROME 


For a full color reproduction of the Cat and Dog, suitable for framing, ask WIRE 
for a copy on your letter head, and enclose ten cents to cover mailing cost. ia 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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. a 
ELASTIC 
COLLAR 


protects 
permanently 


the RED ELASTIC COLLAR — denoting an ESNA preduct — is 


Whar happens when this Red Elastic Collar becomes part 
of a nut? The nut becomes an ESNA Elastic Stop Nut! And 
it provides permanent protection for any detachable or 
adjustable assembly. 

How? 

First, an Elastic Stop Nut locks in position anywhere on 
a bolt or stud. Every bolt can be precisely prestressed to 
carry its full load. Positioning devices can be adjusted with 
precision. Vibration cannot disturb these settings — because 
the Red Elastic Collar eliminates all play between bolt and 
nut threads with its full contact, permanent grip. 

Second, it prevents thread corrosion, Moisture is 
sealed out. Adjustment or removal is easy — any time. 

Third, it prevents thread damage. Full thread con- 


tact in the Red Elastic Collar keeps the metal threads firmly 
seated. Axial play caused by vibration or stress reversal is 
dampened. 

Fourth, it prevents seepage of liquids past bolt threads. 
Permits nut to be used as a sealing device. 

Fifth, it prevents maintenance waste. The Red Elastic 
Collar, which does not injure the bolt or its plating, per- 
mits repeated usage. 

Here’s a challenge: Send us complete details of your 
toughest bolted trouble spot. We'll supply test nuts — FREE, 
in experimental quantities. Or, if you want further informa- 

tion write for literature. Elastic Stop Nut Corporation 
of America, Union, New Jersey. Representatives and 
Agents in principal cities. 


ELASTIC STOP NUIS 


INTERNAL INSTRUMENT 
WRENCHING As ANCHOR & MOUNTING 


GANG 
gon a i, 


ow SPLINE 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA 
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JUST BOLT THE MOTOR TO THE MACHINE 


(or vice versa) 


os 
Ge 
€- 


ii 


GENERAL 


FACE-TYPE MOTORS 


Use them where the motor supports the 
machine. Mounting bolts are screwed into 
tapped holes in the machined end shield of 
the motor. The line includes ratings from 
1/20 to 50 hp in squirrel-cage type, 1/4 to 
50 hp in wound-rotor type, from 1/20 ‘to 
10 hp in single-phase type and d-c motors 
from 1/20 to 60 hp. Tri-Clad type shown 
has foot mounting. Also available without 
feet. 


FLANGE-TYPE MOTORS 


For use where the machine supports the 
motor. The flanged end shield of the motor 
is secured to the machine with through bolts. 
Available in same range of sizes and types 
as face-type with or without feet. Type B 
flange has NEMA standardized dimensions. 


PARTIAL MOTORS 


This type is either closely coupled to the 
driven machine or built right in. Usually 
furnished as a complete motor less one or 
both end shields, or less shaft, for applica- 
tions where the machine can substitute for 
one or both end shields. Ratings are the 
same as in complete motors. 


SHELL-TYPE MOTORS 


Used where a high-speed motor must be built 
right into the machine or where a smooth, 


_ streamlined motor with close shaft or bear- 


ing centers is required. The motor consists of 
shaftiess rotor and a shell-like frame to carry 
stator punchings and windings. Speeds up 
to 3600 rpm at 60 cycles are available — 
higher speeds can be furnished for opera- 
tion on higher frequencies. 


VERTICAL MOTORS 


For direct coupling to vertical machine shafts, 
Five base types are dvailable — ring, face, 
tripod, end-shield mounting, and NEMA Type 
B flange. Ratings range from ‘2 to several 
thousand horsepower in squirrel-cage, 
wound-rotor, synchronous, single-phase and 
d-c type motors. 


G-E motors like these simplify your design 
job, save space, and cut your assembly costs 


Direct-coupled motors that literally become a 
part of your product not only save space and 
make for better appearance, but they can also 
be great time savers on the assembly line. 

The G-E modified standard motors shown 
here have precision-machined end-shield sur- 
faces and rabbets. All dimensions (and the 
angular relation of shaft to end-shield face) 
are held to close tolerances. This means that 
you get accurate, lasting alignment without 
fussy adjustments. In fact, you just bolt the 
motor to the machine and your product is 
ready to go. 


MACHINE DESIGN IS STREAMLINED 


In bringing your motor-drive problems to G. E. 
you save design time two ways. You save time 
because G. E. offers the most complete line of 
standard motor types and enclosures. Chances 
are that you can pick a motor with exactly the 
mechanical construction and torque and speed 
characteristics you want right out of the cata- 
log. You save time on knotty motor problems, 
too, because G. E. can put an unparalleled 
background of motor-application experience 
to work on your specific problem. A call to our 
nearest office will start the ball rolling. Further 
details in Bulletin GEA-4092. 


Keep on buying BONDS — and keep all you buy; 
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Automatic Pilot 


for processing machines 


G-E time switches on processing 
machines are like extra men on a 
payroll. The user merely sets the 
time — the switch automatically 
goes into action at the second 
specified. This cycle timer accurately controls a series 
of operations from 10 seconds up to 1 hour in length. 
It repeats ON and OFF operations at any interval 
selected: within its range. Use it for timing mixing 
machines, exhaust fans, pumps, blowers, filters, and 
similar machines. Details are in Bulletin GEA-2963. 


New, Small 


electronic relay 





Because it is able to amplify 
very limited currents transmit- 
ted by delicate control contacts 
or high-resistance circuits, this 
new G-E relay can greatly in- 
crease the use range of many 
control devices. Small in size, 
light in weight, and easily installed, it can be operated 
by any contact-making medium having a resistance 
up to 500,000 ohms (this can be increased to 5 million 
ohms if desired). It’s especially suitable for liquid-level 
control, sorting metal parts for size, textile seam detec- 
tion, and for service requiring a sensitive limit switch. 
Bulletin GEA-4214. 


for the lamps of tomorrow 





G. E. announces two new ballasts 
for fluorescent lamps. The first is a 
disk-shaped unit with a center 
mounting hole for use with 12- 
inch Circline fluorescent lamps. It 
can be assembled on portable 
lamp stems — concealed in the. 
lamp base — or adapted to shallow-type wall or ceiling 
fixtures. The second new ballast is a high-voltage type 
for operating the new Slimline Mazda F lamps without 
any separate starting equipment. Available for lamp 
current values of 100 or 200 milliamperes. Ask for 
Supplements 2 and 3 to Bulletin GEA-3293F. 
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re CUTS ROUND TRIP 

— TIME 

on all kinds 
of cuts 


A G-E adjustable-voltage drive on your planer gives 
the machine greater speed and versatility than other 
types of drive. It accelerates and decelerates the 
table quickly yet smoothly, and permits it to be re- 
versed many times per minute. Thus, the planer table 
makes very fast round trips, and the user often can 
produce an extra unit of work per shift. 

Moreover, your planer is able to take on a wide 
variety of jobs, because the operator can select the 
best cutting speed for a particular metal and still get 
an extremely fast return speed. The table responds 
promptly to a limit switch, thereby permitting accu- 
rate planing up to shoulders and in pockets. Planer 
operation is also greatly simplified. Control is central- 
ized in a single push-button station and a single 
rheostat enclosure. The drive is easy to install and is 
built to withstand severe operating conditions with 
little maintenance. 

Why. not discuss the G-E planer drive soon with 
one of our application engineers? Complete details 
aré in Bulletin GEA-3785A.: 
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Close Tolerances 


Insure better bearing performance. 


Compo and Powdiron Oil-Retaining 
Bearings may be installed without 
reaming or machining of any kind— 
providing faster, more accurate and 
lower-cost installation—because they 
are die-formed to shape and finished 
to close tolerances. 


Control of accuracy is but one of 
numerous reasons why the leading en- 
gineers specify Compo and Powdiron 
Bearings for so many of the better 
known machines and appliances. 


COMPO 


(a “Bound Brook” Product) 
Oil-Retaining Porous Bronze Bearings 
and Parts, outstanding achievement of 
Powder Metallurgy. A variety of metal 
powder compositions. Many sizes in 
standard types in stock for Immediate 
Shipments. 


POwDIRON 


(a “Bound Brook” Product) 
Sintered lron Parts and Bearings. Three 
distinct formulas. With or without lu- 
brication. For heavy duty bearing ser- 
vice, gears, pole pieces or machine 
parts. 


Save time and-‘money—thousands of dies on 
hand in Sleeve, Flanged and Self-Aligning 
Bearings and Thrust Washers. 


Write for 


Descriptive Bulletins 
and Size List 


Modernize your Sales Appeal—specify and 
ADVERTISE “lubricant-retaining parts and 
bearings for trouble-proof operation and 
lasting service.” 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and | 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 
POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 
Plain Bronze Bearings * Bronze Castings 


RESEARCH AND DEVELOPMENT IN POWDER METALLURGY SINCE 1921 


Main Office: BOUND BROOK, New Jersey * Branches: 1255 Book Building, Detroit 26, Michigan * 1901 Santa Fe 
Ave., Los Angeles 21, California * Canadian Representative: Dominion Bearings Ltd., Toronto * Montreal * Winnipeg 
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Do you need an extra-compact d-c motor for pump, winch, blower, 
or other applications? Here’s one to investigate! It’s explosion- 
proof— withstands salt-water and other vapors, can be used safely 
in hazardous locations. It’s light in weight—only fifteen pounds. 
And it’s small and compact — ideal for “tight” requirements. 


MOTOR DATA 








Armature speed is 9000 rpm. Motor can be 

supplied straight, or with integrally built 

gear unit to supply any desired output speed 

Enclosure is explosion-proof. Temperature 

rise is 50 degrees. Equipped with ball 
bearings. Designed for railroad, marine,and 

aircraft applications. Available for operation 

on 28, 32, or 110 volts, d-c. 






SEND FOR CATALOG OF CUSTOM-BUILT MOTORS 


EEMCO designs and produces custom-built motors, generators, actuators, 
and inverters for marine, railroad, aircraft, industrial, and other stationary 
and mobile applications. You are invited to send for the brochure “Custom 
Built Motors for a World of Needs”, which provides interesting factual data 
on EEMCO electrical equipment now available. At the same time, if you 
have a special design requirement in - 
‘electrical drives, outline your problem 

to,us. Through our experience in 

special motor design, we may have 

just the right answer to your problem. 
















ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Bivd., Los Angeles 16, California 
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Vibration . . . friction . . . wear—that's the story 


even under normal service conditions. Result? 


Bolts and screws won't hold tight, assemblies 


become loose and breakdowns often occur. 
How to prevent this? Use a good spring lock 
washer built to provide positive spring tension as 
the wear occurs .. . to keep the assemblies tight. . . 
and prevent breakdowns. That positive Controlled 


Tension is found in every Diamond G Lock Washer 


and only in Diamond G's. It assures unfailing 


spring tension... plus thrust washer bearing. 
With a Diamond G equipped assembly you can 
tighten the bolt fully and depend on a safeguard 
against excessive vibration, shock and wear. 
Next time specify Diamond G for safety. For 
complete details on the new ASA and SAE 


specification on spring lock washers write for our 


new, free folder. 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA: 
MANUFACTURERS OF 


LOCK WASHERS «+ —o e « SPRINGS «© »*© HOSE CLAMPS «+ «© SNAP AND RETAINER RINGS 


LAT WASHERS STAMPINGS 


ELECTRICAL MANUFACTURING 
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Paper shapes, drawn or laminated, can be prepared to precise specifications. 
Fine tolerances are maintained and pronounced economies can be effected in 


large and small parts for your products. 


Heminway Corporation maintains a department of design to assist your engineers 


in patterning new parts of drawn and laminated paper board. Among our com- 


plete custom services we offer: 


@ DESIGNING @ PRINTING 
@ DIE CUTTING @ LAMINATED SHAPES 
@ DRAWN PRODUCTS ~ @ ECONOMICAL PRODUCTION 








Wire engineering that gets 


' 


Technological advances in many fields “d J 2? 
of industry have brought with them an Own O Cases 
ever increasing number of problems | 
involving wire and cable. Auto-Lite 
engineers have had many years of expe- 

rience in solving such problems. Their 

work is made easier by the fact that the The experience, know-how and 

Auto-Lite line of wire and cable is com- equipment of Auto-Lite engineers is 

plete: a full range of sizes, shapes and available to you to help solve wire 

materials for every wiring need. _ problems whenever needed. Write to 


THE ELECTRIC AUTO-LITE COMPANY 


Sarnia, Ontario ° Wire and Cable Division + Port Huron, Michigan 


AUTO-LITE WY]: )aet a=}: 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES SATURDAYS 8:00 P.M.—E.T. ON CBS 
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RESISTS HEAT 


Extremely resistant to heat, the 
PHENOLITE blades in this rotary air 
compressor “stand up” successfully and | 
long—even at discharge temperatures 1 
of 300 to 320 deg. F. Cross-section and 
inset shows blade construction. 























Durable Light-Weight 


PHENOLITE 
AA 4 
LAMINATED PLASTIC 


improves product performance and efficiency 


For rotary air compressor blades—or __ humidities . . . and is not affected by solvents 
wherever a heat-resistant material is required _and oils. 

—Phenolite laminated plastic “stands up” In Phenolite, you may find the answer to 
on every count... gives improved product your problems—in products or plant equip- 
performance, efficiently and economically. ment. Find out some of the many ways this 


This outstanding property, plus its rare versatile material may serve you profitably. 
combination of qualities, makes Phenolite a § Write for full information and the assistance 
“natural” for countless industrial applica- | of one of our trained engineers. 


tions. Light in weight (about one-half that 





of aluminum), it is exceptionally resilient 


and high in impact strength . . . is resistant it 
to abrasion . . . possesses excellent machina- NATIONAL VULCANIZED FIBRE Co. 


bility . . . resists moisture and changing Offices in Principal Cities 


WILMINGTON 99 
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DIE CASTINGS 


DY KAST air-drying lacquer enamels are especially designed for 
direct application on zinc and aluminum die castings. These 


enamels have excellent adhesion on zinc, aluminum and most 


other metals. Available for spray or dip, in standard or special SERVICE THROUGH 
RESEARCH AND EXPERIENCE 
colors, and in gloss or semi-gloss grades. DY KAST enamels give Our fine research facilities and 
70 years of experience are at 
an attractive, durable, tough, flexible finish. We also have other your service on any problem 


or question about the proper 


: : , E ; finishes or finishing procedures 
lines of plain or metallic enamels for use on die castings and for any kind of die castings. 


Contact any of our offices. 





other metal products, both air-drying and baking. 


“““Eye Appeal means Buy Appeal“ 


IN PROTECTION 





PIONEERS 


1876 


MAAS &\/ WALDSTEIN COMPANY sew ieesty 


1658 Carroll Ave., Chicago 12 - 6 Jersey St., Boston 15 + 1228 W. Pico Blvd., Los Angeles 15 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIAL PRODUCTION FINISHES 
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A FAMILY OF MIDGETS 


Quality relays—for controls where mini- 
mum size, weight and cost are factors 





V Small mounting space required. 


V Contact arrangements — from SPST 
through 4PDT. 


V Pure silver contacts, 4%” diameter 
—rated 2 Amps at 115 VAC., non- 
inductive. 


V Available with all contacts well in- 
sulated from armature and frame. 


BwWeiching less than two ounces—capable of handling heavy currents for their size—these 
miniature relays are built for long and lasting service. Thirteen different types are available 
now in production quantities. Standard coils consume .750 Watts, 2 to 32 VDC, or 4 V/A.., 1.5 to 
115 VAC. Send specifications on your planned application. Our engineers will review and 
recommend specific relay requirements. 


LEA GH: R Eb A ¥ wC.Os 





5915 AVALON BOULEVARD, * LOS ANGELES 3, CALIF. 
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(MOBILITE | 


| HOUSED IN PLASTICS 





The popular Thomson Mobilite, designed for mass production in tough, 
resilient cellulose acetate, is molded and completely assembled at 
Watertown. This job is representative of the complete custom service 


that Watertown has offered for over 30 years. 


Molded by injection in two sections, the Mobilite is completely assembled 
in one of the Watertown finishing rooms, packed and ready for ship- 
ment as a completed unit. Watertown engineers are equipped to convert 
your ideas into finished plastics parts or complete units ready for retail— 
ready for actual use. The Watertown Manufacturing Company, Water- 
town, Conn. Branch Office—Cleveland, O. Sales offices in New York, 


Chicago, Detroit, Milwaukee and Hawaii. 


| ews 


DO YOU KNOW PLASTICS? Send for the new Watertown Book of Plastics 
—o ready guide in helping determine which material to use—how to 


convert your designs to plastics. Valuable tables, charts. Write Dept. H 





BAA VZ 


4 Ae Me nn tn ln a Molded for 
AS OLD AS THE PLASTICS INDUSTRY S. H. Thomson Mfg. Co., Dayton, O. - 


tt 
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THE ANSWERS TO ALL your NEEDS IN 
TOOL AND DIE STEELS... 


ODAY—and for a long time to come—the premium on pro- 
* HIGH SPEED STEELS duction cost-saving is greater than ever before. Match up each 
one of your machine operations with the tool or die steel that will 
do the job faster, better, or with less “down” time. This new booklet 


* HOT WORK STEELS 





* SHOCK RESISTING STEELS gives you complete information on the exceptionally large family 
* COLD WORK STEELS of Allegheny Ludlum Tool Steels—invaluable data on properties, 
* CARBON STEELS uses, selection and handling that every production man should have. 
* HIGH SPEED AND TOOL . 

STEEL FORGINGS will for yee Coy, . . address Dept. EM-29 


* CAST-TO-SHAPE 
TOOL STEELS 
* COMPOSITE DIE STEELS 


TO MEET ANY. STEEL CORPORATION - General Offices, Brackenridge, Pa. 


ae 


| REQUIREMENTS 
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NVIRON MENT is just as important as adequate pay. 
Workers who live in New Hampshire have some 
of the world’s most beautiful recreational country at 
their doorsteps. They own homes; enjoy gardens. 
Happy, healthful living means constructive, satisfied 
working. When you locate a plant in New Hampshire 
you have available industrial-minded personnel who 
are active participants in local community affairs. 
New Hampshire plants have, in addition, the great 


Locate you' 
New daa 
Manufacturing si 
in New Hampshire 


lant 









(UV YOUR MEN ARE 
PAID ONLY IN MONEY? 








Men who live and work in New Hampshire know the pleasant 
meaning of the good old-fashioned word "‘Home.” 





advantages of low power rates, first-class transporta- 
tion and nearness to mass markets. Quantities of pure, 
soft water are available. An alert highway patrol sys- 
tem keeps roads open every day in the year. 


stoke for your copy of the new booklet on location of 
the medium-sized industry: “A Plant in New Hampshire.” 
Address Edward Ellingwood, Industrial Director, 22 State 
Office Building. 


NEW HAMPSHIRE 


State Planning and Development Commission 


CONCORD, New Hampshire 
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The reflector in use...and as it is packed 


Eleven different ‘‘spider webs’’ of Monel mesh 
in the Vendo reflector catch radar beams ap- 
proaching from any quarter. The mesh, knit 
from 0.0035-inch Monel wire, is furnished 
by Metal Textile Corp., Orange, N. J. 

One of the problems was to make the re- 
flector compact enough to fit in the smallest 
life raft pack, By using easily-folded Monel 
mesh, the unit can be stowed in a waxed 
cardboard carton, only 25” long and 134” 
square. 

Peacetime possibilities include use as an 
aerial for home radios. One report cites tre- 
mendously improved reception. 


NICKEL Ad, ALLOYS 
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In 1942, Eddie Rickenbacker and his companions crash-landed 
in the Pacific. For 22 days, airplanes combed the sky before 
sighting them. 

Three years later, airmen forced down at sea were being found 
in a matter of hours... on blackest nights . . . in roughest weather. 


... for radar was being used to locate friend as well as foe! 


A metal reflector, developed by the National Defense Research 
Committee, turned the trick. 


Known as the “Corner Reflector,” it enabled life rafts to be 
easily detected by radar-equipped rescue craft. 


To make the reflector, 4 ounces of wire mesh are formed into 
11 triangular webs and stretched out on a collapsible framework. 
It is this mesh which reflects the radar waves and sends them back 
to appear as spots on the radar scopes of searching airplanes or 
ships. 


Working with the Army and Navy, Vendo Company of Kansas 
City tested many metals for the mesh. 


The metal had to offer just the right electrical and electronic 
characteristics. The metal had to be strong, so that the delicate 
mesh would not be ripped apart by winds. And (of greatest im- 
portance), it had to resist corrosion by salt spray. For the slightest 
corrosion would set up high resistance at the thousands of mesh 
contacts, and seriously cut down over-all conductivity. 

Of all the materials tested, only one was found to possess all 
the properties needed. 

That was knit Monel mesh. 


Remember Monel and other INCO Nickel Alloys whenever you 
need a “hard-to-find” combination of properties for electrical 
or electronic applications. For more information on metals 
that fight ... corrosion ... wear ... fatigue ... heat... stress 
... write for “Tremendous Trifles.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


MONEL® © “*K’’ MONEL® © ‘KR’ MONEL® © “‘R’’ MONEL* © ‘*S"’ MONEL* + INCONEL® © NICKEL © ‘‘L’’ NICKEL” © “2’' NICKEL” 
*Reg. U.S. Pat. Off. 
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PELECTRIC MOTOR > OIL RESERVOIR ye PRESSURE REGULATOR 


Here is Standardized Hydraulic Power! Two compact 
and fully shea assemblies— Pump Unit and 
Power Head—providing 4 or 6 tons of “packaged” 
hydraulic action or pressure for your production en- 
gineers to easily and economically build into your special 
machines for unusual production tasks. 


The Pump Unit includes electric motor, hydraulic pump, oil 
reservoir, and pressure regulating valve; and can be located at 
any convenient point. The Power Head incorporates fully- enclosed 
hydraulic cylinder, control valve, control lever, and the drive 
element (ram) which has a precision- -type coupling device for 
attaching tools or the driven oa Length of ram strokes can 
be regulated anywhere between 4g-inch and 6 inches. Ram pres- 
sures may be closely limited anywhere between 300 pounds and 
4 or 6 tons. The Power Head can be positioned vertically, horizon- 
tally, or at any angle to suit the job, Two styles of these power 
heads are shown here: one with throttle-action control for feather- 
touch acceleration and deceleration of ram movement, and rapid 
or gradual increase and decrease of ram pressures; the other for 
automatic ram action, under which idling, single cycle, continuous 
cycling, dwell, and emergency reverse ram actions are available 
at a touch of the control lever. Still other Power Heads offer the 
revolutionary new Vibratory HydrOILic Pressure principle; rapid 
ram traverse and adjustable pressing speed; automatically re- 
peated strokes of uniform pressure . . . and even a combination of 
all those actions. Write today for full information on these standard 
Multi- Units! 


The DENISON Engineering Co., 1199 Dublin Rd., Columbus 16, Ohio 
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ye THROTTLE-ACTION CONTROL LEVER 
te PRECISION COUPLING DEVICE 
%& STROKE-LIMITING SHIPPER ROD 


%& 5-POSITION CONTROL LEVER 
%& STROKE-LIMITING SHIPPER ROD 
*& TELESCOPING RAM GUIDES 
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| found the ONLY PLACE to Cut Assembly Costs 
.-oWhen | found All the savings that come 
from using AMERICAN PHILLIPS SCREWS 
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Every day, large and small assembly plants modern method of 
are finding a worthwhile opportunity to production screw- 
cut costs in their screw-drivenassemblies driving. And 
...in these two ways: American makes a 
complete Phillips 
line...wood screws, 
machine screws, sheet metal screws, (3 types), 
and stove bolts... in all sizes, all types of 
heads, and in all practical metals, 


1. Savings from American Phillips Screws: 
You can discard hand drivers. And speed 
up with power drivers fitted with 4-winged 
Phillips bits that fit firm and straight into 
the recessed screwheads. This keeps 
workers from fumbling and dropping 
screws ...enables them to drive every 
American Phillips Screw fast, straight 
and flush. No split or burred heads. 
No scarred and spoiled work. So out- 
put goes up. And average assembly time- 
per-piece goes down as much as 50%. 








This means not only steel and brass, but also 
the non-corrosive metals: Stainless steel (in 
many different analyses, according to require- 
ments ), aluminum, monel and Everdur (silicon 
bronze). In particular, American specializes 
in Phillips Screws of stainless steels. 


2. Savings trom American Screw Com- And you are invited to avail yourself of the 


pany’s “Know-How” on All Types of screw industry’s “Information Center” . . . to 

CANT suip OUT = Screws : ...And all Kinds of Metals: get American’s recommendations for Phillips 

4-wi INGED DRIVER C RECESS Here are some facts you may be Screws of the type and metal best suited to 
$ — overlooking. PhillipsScrewsarenot your own assemblies...and to cut your costs 







OF PHILLIPS “specials.” They’re the standard, (#0 lowest levels. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


AMERICAN []777 
PHILLIPS Swe it 
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iicnmnitishon oily a uiond with hor tomework 


——— young lady in the 
fifth grade of an Indiana school 
wrote recently to ask: “Could you give 
us an illustration or explanation about 
your business?”’ It seemed simple 
enough to answer something like this: 
‘The Bristol mills roll and draw Brass 
sheet, rod, and wire for use in the 
manufacture of automobiles, electrical 
products and machinery, hardware, 
plumbing, household appliances, cos- 
tume jewelry, clocks, watches, and hun- 
dreds of other products.” 

Now that’s all right as far as it goes, 
but it doesn’t go far enough — in either 
direction. So we started back around 
1750, when skilled foundrymen were 
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‘smuggled from England in wine casks. 


We told our friend how these men, 
together with the traveling Yankee 
peddlers, made Connecticut the Brass 
capital of the world, which it still is. 
We told her how Brass is made, and 
in how’ many different alloys . . . how 
Brass ammunition helped win the war 
... and how Brass is now back again in 
“civilian jobs’’ where no other material 
has ever been a satisfactory substitute. 

Then we told her what we are doing 
to modernize our mills and increase 
their capacity . . . with a new cold break- 
down rolling mill that does what three 
mills couldn’t do before... and with a 
new roller-hearth furnace which anneals 


the coils of Brass by heating with pro- 
pane gas. There’s more to this part of 
the story, which would be of no great 
interest to our friend. But it would be of 
definite and immediate interest to yox, 
if you are planning a product which can 
have its market-appeal supercharged by 
the use of solid Bristol Brass. A note 
from you will bring full details by re- 
turn mail. 


THE 


BRISTOL BRASS 
CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 
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The 1946 Model 
HEINEMANN’ CIRCUIT 
BREAKERS are_ smaller 
and more compact than 
anything Heinemann has 


made heretofore. 





ELECTRO-MAGNETIC 









MAGNETIC 


CIRCUIT BREAKER 


The HEINEMANN CIRCUIT BREAKER will never trip before 
the current reaches the trip point specified, because it does not de- 
pend on any thermal unit, but is entirely magnetic in its action. 
No matter what the surrounding temperature, the HEINEMANN 
CIRCUIT BREAKER will trip only on a load in excess of its rating. 


HEINEMANN CIRCUIT BREAKERS are made with and without 
time-delay. Each time-delay type breaker has a hermetically sealed, 


_ liquid-filled tube surrounded by a coil of wire. On overcurrent, a 


plunger in the tube becomes a powerful magnet and is drawn toward 
the pole piece which then attracts the armature and opens the con- 
tacts. The speed with which the plunger is drawn toward the pole 
piece depends on the viscosity of the liquid and the magnitude of 
the overload. 


HEINEMANN BREAKERS are available in any rating between 10 
milliamperes and 50 amperes, with a selection of time-delays in 
single, two pole and three pole as shown. The same breaker may 
also be had with instantaneous trip, where current is applied gradu- 
ally up to rated load. 


Send for NEW Catalog Showing Complete Line and Engineering Data, 
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Glass is hard, strong, abrasion-resisting, opaque or transparent, clear 
or colored, will not corrode or deteriorate, is chemically inert, low in 
cost, high in dielectric strength. Can you use any of these properties for 
your products? Are you interested in a material that retains these 
qualities permanently? 

Kopp will be glad to help you plan and engineer glass parts or 
products. We specialize in blown and pressed items; we do not make 
window or plate glass. We have developed glasses with such special 

. properties as: high-strength, thermal shock resistance, uniform color 
transmission, ultra-violet and infra-red light transmission. We have had 
extensive experience with light and beam control through lenses, colored 
or clear.. Our engineering and research activities are coordinated with 
factory practice to assure dependable results. 

We will be glad to help you determine whether or not the fine and 
useful properties of Kopp Glass can be profitably used for your products. 


SWISSVALE, PENNSYLVANIA 
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THE FIRST STEP > 


inc uy seg 


SMALL GEARS 















Discuss with a G. S. engineer the precise job you 
want the gear to do. If possible do this even before 
blueprints or detailed specifications have been 
completed. That is the first step, the most efficient 
and successful way to buy small gears. G. S. will 
bring to your gear problem a wealth of know- 
ledge and experience gained in a quarter century 
of specialization. Our seasoned counsel frequently 
avoids costly mistakes. It shows the way to real 
economies made possible by methods and ma- 






chinery specially designed for the uniform, quantity 





production of better Fractional Horsepower 






Gears. Ask us, now, how we can best serve you. 


ea A Gee 
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Steadiy growing in number and variety, 
fabricators highly 


the ent products containing magnesium 
include many kinds of consumer items 
and divers'fied industrial applications. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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: There’s fresh new sales appeal for products of mag- 
nesium! They have just the kind of modern features 
everybody looks for nowadays. Magnesium gives 
them /ightness unmatched by other common metals 
... a lift that makes them move in more ways than 


one! Yes, magnesium moves merchandise. And in 


the factory it speeds production, too. Foundrymen, 


die casters, mill operators, manufacturers—they 
know magnesium can save them time and labor and 
power. Easy to handle, easy to work, it’s doing just 


that in many a modern plant. New applications that 
make the most of magnesium are hitting the market 
with the combined impact of these advantages .. . 


in sales ... in production, 


Yi Whe Tbe..t Te Mil 


MACHINING MAGNESIUM is commonly done at the maximum speeds 
of modern machine tools. Magnesium permits heavier depths of cut and 


move 


higher rates of feed. Cutting tools stand up exceptionally well, too, and 
there’s an additional saving in the power needed to remove a given 
quantity of magnesium by machining. 


WELDING by all common methods is widely used in the manufacture of 
magnesium products of many types. Modern manufacturers are following 
well developed processes in joining magnesium by gas, arc, spot, and 
flash welding. The welding method employed on each specific product is 
governed by the type of joint and by service considerations. 


FORMING operations with magnesium produce deep drawn parts of 
many kinds. Cy/*ndrical cups, for example, are commonly drawn to a 
depth of 12 times their diameter in a single draw by this hot forming 
method. This-reduction in number of draws greatly decreases tool costs 
and manufacturing time. 


HANDLING of parts and products is materially lightened wherever mag- 
nesium is used as a production metal. There’s a notable lessening of 


i] 


fatigue and a corresponding economy in manpower in many a manvu- 
facturing operation with lightweight magnesium. These factors can add 
up to increased production volume and reduced costs. 


eat abe | 


MAGNESIUM DIVISION ® THE DOW CHEMICA!. COMPANY, MIDLAND, MICHIGAN 
New York ¢ Boston « Philadelphia « Washington « Cleveland «+ Detroit « Chicago « $t. Lovis 
Houston « San Francisco + Los Angeles « Seattle 





Old Reliable Red Band Says— 


In the early 1600's, machine tools like this for 
making metal items were considered mar- 
vels. They were tricky to use. Foot power 
replaced laborious hand work. Crude 
machine tools for making metal items 
were literally “booted out!” 


By accident, in the 1870's, it was discovered 
that if a direct current dynamo was con- 
nected to the current of another, that the 
first would serve as a motor. This ushered 
in a new age—the age of utilization of 
electrical horsepower. 


Result: Electrical horsepower replaced foot 
power! Today, every plant uses from dozens 
to thousands of electric motors ... For 
more than a quarter of a century Howell 
has specialized in building quality motors 
for a wide range of industrial uses. 


Have you a hard job for horsepower? 


Years of specializing in building industrial type motors to 
meet the exacting requirements of the automotive, machine 
tool, dairy, food and other industries, have enabled us, we 
believe, to make Howell Motors better than ever. 


Today, as always, Howell Motors are quality-motors. They 
are smooth operating because they are statically and dynami- 
cally balanced. They are better performing because they are 
built of the finest materials—copper or bronze rotors—and 


completely insulated. They are trouble-free on the job 
because they are designed for the toughest tasks in industry— 
consequently, they perform better on all jobs. 


For your needs, in specialized or standard motors, from 
4 to 150 h.p., phone the nearest Howell Representative 
today. Remember, you pay no more for industrial type 
Howell Motors . . . but you always get top quality for 
your money. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Protected Type Motors available in sizes 5 
h.p. and smaller. Also other sizes of Howell industrial 
type motors available up to 150 h.p. 
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to select the BEARINGS 


@ The world is waiting anxiously for the new 

products of American genius. Much has been | 
written about the new materials . . . new methods 
of manufacturing . . . new finishes that are now 
available. Never before has the designer had 
such a golden opportunity to break with the 
past and to strike out for the future. If the new 


Jor the Engineer product contains a motive unit, great care should 

be exercised in selecting the CORRECT bearings. 
A handy file folder contain- The RIGHT time to decide what bearing will 
ing a wealth of valuable deliver the greatest performance . . . for the 
data:on Sleeve Type Bear- longest time . . . at the lowest cost is before 
ings. Write for your FREE production has started. The easiest way to de- 
copy. termine. this is to call in a Johnson Bronze En- 


gineer. Permit him to review the application... 
to make a recommendation based on facts... 
free from prejudice. Remember, only Johnson 
Bronze makes EVERY TYPE of Sleeve Bearing. 
We are ready to serve you NOW! 


JOHNSON BRONZE CO. 


570 S$. MILL STREET NEW CASTLE, PA. 









NEW YORK 


- » 


ne an PHILADELPHIA 
OAMAS oy NN |  taccepaiane 
DETROIT FRANCISCO 
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...EXTRA GREASE CAPACITY FOR PROTECTION 


But — among “Self-Protected" and “Sealed” bear- 
ings it’s the NORMA-HOFFMANN “CARTRIDGE” BALL 
BEARING that provides that extra—more than double 
— grease capacity so vital to long life, low main- 
tenance and minimum attention. 


There are many other distinctive — and equally 
valuable — features, in the “CARTRIDGE” Bearing. 


Write for full details to our nearest office. 


Or,—better yet—ask them to send one of our 
engineers to discuss your bearing problem—in 
strict confidence, of course. 


NORMA-HOFFMANN BEARINGS CORP'N. s:ancoro, conn. <Souced 191 


Field Offices zs NEW YORK « CHICAGO « CLEVELAND « CINCINNATI « PITTSBURGH « DETROIT « LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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Radio’s Most Extensive Line of 


Accessories and Replacement Parts 





wly developed and efficient Antennas for 
slevision. 


ie C opolene Twin Line Cable. 
=e new Sockets, Plugs, Connectors and Fittings. 


most complete range of Coaxial (RG Type) Cables. 
lastic Components for all types of Radio and Electronic Applications. 


Yesterday's previews of future de- 
velopments become today’s realities 
as Amphenol swings into full produc- 


tion to meet the accumulated needs 


of the nation’s radio market. Amphenol TC 


offers many new and interesting items 
along with its established line of 
standard components. All carry the 
familiar Amphenol trade-mark. It pays 
to watch Amphenol—the line with 7a uss ten toes 


about Amphenol and 
a future. Amphenol products. 


AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 
In Canada e Amphenol Limited « Toronto 
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REMOVING THE WRAPS. . 


from Another “Case History” 


Vacuum Control 
Gun Handle 
produced by 


_— o 


Removing Completed Piece 
cela alt elaitela male] item 


This vacuum control gun handle is a 
prime example of how- ECLIPSE engi- 
neers have succeeded in achieving com. 
plex precision injection moulding and 
divergent angular draws. The die for 
this industrial safety equipment was 
built so as to mould component parts 


simultaneously in the same cycle. 


Designed and Engineered 
by ECLIPSE for Practical 
and Economical Moulding 
from PLASTICS. 


The same designing ingenuity and skill 
that perfected this method of moulding 
precision parts from plastics for war pro- 
duction is now available for studying 
your new products with an eye to the 
practical use of plastics. The know-how 
of Eclipse engineers, designers, and styl- 


ists is at your service. 


ECLIPSE MOULDED PRODUCTS COMPANY 


Plastics Div. of General American Transportation Corp 


5179 NORTH 32nd STREET e MILWAUKEE 9, WISCONSIN 


Manufacturers of San-DURO BRAND PLASTIC PRODUCTS and PRODUCERS OF PLASTIC ITEMS CUSTOM-MOULDED 
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Mage Siabiiizers 


INCREASE SALABILITY! 


When you build-in a Raytheon Voltage Stabilizer— 
or offer it as an accessory—you are adding an effec- 
tive sales feature to your own equipment. 

It stabilizes fluctuating voltage to within +42%. 
Thus it improves the operation, boosts perform- 
ance, steps up the accuracy of wide varieties of elec- 
trical equipment. 

Inquire. There are three models to suit your in- 
stallation or design requirements . . . cased, uncased 
or endbelk. And if desired, Raytheon engineers will 
design special stabilizers to meet the individual 
requirements of your design. Write for Bulletin 
DL 48-537. 


RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Mass. 


ELECTRICAL EQUIPMENT DIVISION 















Get these principal 
operating advantages: 
Control of output voltage to within 
+¥2%. 


Stabilization at any load within rated 
capacities. 


Quick response. Stabilizes varying input 
voltage within 1/20 second. 


Entirely automatic. No adjustments. No 
moving parts. No maintenance. 





/ / y Vj 
j J 
, 


“A HEAD OF THE TIMES” 


Any Reed & Prince screwdriver or bit fits any size or style 


of Reed & Prince recessed head screw or bolt, and assures... 


€> HAIRLINE ACCURACY . .. AT FULL POWER! 
> INCREASED OUTPUT . . . DRIVES FASTER — SAFER! 
© FEWER REJECTIONS . . . NO SLIPS — NO SCARS! 


Recessed Head screws have been the subject of numerous 


MANUFACTURING patents during the past 80 years and more, but from all angles of 
Recessed and Slotted 


Wood Screws Sheet Metal Screws consideration the Reed & Prince Recessed Head is undoubtedly the 
Machine Screws Stove Bolts 


Also best. In addition to the advantages listed above, the fact that one 


Cap Screws Set Screws 


Machine Screw Nuts Wing Nuts driver will handle the whole size range of screws makes it certain 
Rivets and Burrs Rods 


Screw Drivers ond Bits that eventually Reed & Prince type Recessed Head screws and bolts 
pecialties 


will be the standard of the markets of the world. 


WORCESTER, MASS. © CHICAGO, ILL. 


ecole «COMBINATION OFFER: 

Sr — Write today for free assortment of 
Recessed Head Screws and Driver. 
Prove to yourself the superiority 
of the Reed & Prince combination. 
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bility to withstand heavy impact load is an 
attribute of Bunting Cast Bronze Sleeve Bearings. The 
large area of contact with its oil film insulation serves 
to distribute and cushion the impact. The Bunting 
Brass & Bronze Company, Toledo 9, Ohio. Branches in 


Principal Cities. 





BRONZE 







BEARINGS xs BUSHINGS = PRECISION BRONZE BARS 
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5 protect them from 
Bared to other applications of 
fived little public attention; yet, there 
Mer fields in which plastics are solving more 
ainly the important advantages derived from the 
Plasticon for wire and cable insulation from the stand- 
bint of installation, service, and safety are: 


Because Plasticon resin compounds are efficient, economical, 
and permanent, it has been possible to accomplish important 
changes in wire design and application. Plasticon insulation 
is a demonstration of practical research. Its objective is to pro- 
cure for the users of electricity a product that has high dielectric 
strength, low moisture absorption, impact strength, stability 
over a wide temperature range, long aging, flexural endurance, 
tensile strength, fungus proof, moisture resistance, and many 
more properties combined. 


We have created a specific material, entirely new, with definite 
properties to meet definite needs, rather than adjusting needs 
to limitations of existing material. 


MODERN PLANTS IN 
NORWICH AND 
JEWETT CITY 
CONNECTICUT 
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Send for our new 


illustrated booklet 


The Plastic Wire & Cable 
Corporation Produces 
Insulated Wire of Every 


To list all the types and the sizes available in each typ 
take pages of space. Enough to say that all sizes are 
in each of the classifications listed here — and if 
special purpose wire not listed we have the facilitj 
it for you. Write now for complete informatic 





@ BUILDING WIRE — from @ PORT, 
#14 stranded and solid to met 
2 million CM. Cc. 


@ APPARATUS WIRE — all 
types from 4/0 to #18. 





@ Flexible CORDS — T 
including SJT, ST, SW 
POT. 


@ HEATER 
types 
Une 






‘PLASTIC 


WileeReE = Low 
| @rcirccitres 
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A Zipper Reaching Nearly 
Twice Around the Earth! 


From the introduction of the zipper, or slide fastener, “Seymour” has produced 
an ever-increasing tonnage of the Nickel Silver wire from which this unique device is made, End 
to end, a year’s output would extend nearly twice around the globe. During the war, this wire 
went into fasteners for everything from tobacco pouches to heavy gun covers. Now, Seymour 
Nickel Silver sheet, wire and rod will again have an outstanding part in the country’s production 
of zippers, lighters, pens and pencils, watch cases, silverware, keys, optical goods and thousands 


of other articles in which beauty and long wear are definite “musts” ! 


A coil of Seymour 
Nickel Silver ‘‘flat 
wire,” used in the 
manufacture of zip- 
pers, or slide fas- 
teners. 


REMEMBER THE NAME — 


SEVTTOU A, 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN., U.S. 
NONFERROUS ALLOYS SINCE 1878 
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NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 
THE COLONIAL INSULATOR CO. 
937 GRANT STREET, AKRON 11, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. 


BOX 272, MACOMB, ILL 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 
THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE... EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6960 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE, TRENTON 9, N J. * 


THE UNIVERSAL CLAY PRODUCTS CO. 


SO1 E FIRST STREET SANDUSKY, OHIO 
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re ELECTRICAL PORCELAINS now are made up of 
many raw materials. These ingredients are varied to produce 
precisely the type of porcelain best suited to specified 
applications. 

The ingredients of Special Electrical Porcelains are in- 
organic chemicals and minerals. These are mixed and 
molded and permanently fused at very high temperatures. 
They are electrical insulators by nature. 

When the proper formula has been established, intricate 
parts can be produced by the thousands or millions. These 
are low-cost parts with all the well-known properties of 
porcelain—resistance to acids, arcing, corrosion, moisture 
and thermal shock; high insulation value, permanence. 

Any of the companies listed will help develop your 
ideas for porcelain—quickly, efficiently, economically. 


ete LH 








More anp more through- 
out industry, the name Fair- 
banks-Morse is becoming 
synonymous with dependable 
motors. 


On countless difficult jobs 
Fairbanks-Morse Motors have 
proved their outstanding quali- 
ties. However exacting the re- 
quirements, however heavy the 
service, users find that these 
motors have the efficiency and 
the stamina that mean econom- 
ical, uninterrupted power. 


Like so many motor users, 
you, too, can invest in Fair- 
banks-Morse Motors with con- 
fidence. 


Fairbanks, Morse & Co., 
Fairbanks-Morse Building, 
Chicago 5, Illinois. 


Diesel Locomotives «+ Diesel Engines 
Scales * Motors « Pumps ¢ Generators 
Magnetos ¢ Stokers « Railroad Motor 
Cars and Standpipes « Farm Equipment 
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LOW EXPANSION NEEDS OF RADAR PARTS 
MET BY ( arpenter FREE-CUT INVAR "36” 









Typical close tolerance radar parts 
made of Carpenter Free-Cut Invar 
“36” to obtain the required low ex- 
pansion characteristics. 


2 RN eee Re nde SRE lectin ae AOS Nhe Atle AUR tite Ee ie a 5 tap + Aa! 








In developing radar, one Carpenter—Free-Cut Invar ‘36’. This alloy 
of the “bugs” that had to permitted speedy drilling, turning, threading 
be eliminated in order to and tapping—to tolerances as close as +.0005”, 
maintain accuracy was minus nothing. 

the expansion and con- 





Wherever the low expansion properties of invar 





traction of metal pastssulb- are required in combination with free«machin- 
ject to extreme temperature changes. ing properties, Carpenter Free-Cut Invar "36" 
To overcome this problem, Carpenter Invar provides the answer. In many cases it has made 
“36”, a _ nickel-iron alloy, with expansion possible the mass production of precision parts. 
} j about 1/l0th that of carbon steel, was the 


Therefore, where machining is involved, Car- 
logical answer. 


penter Free-Cut Invar “36” is recommended. 


However, as mass production of these parts And for parts made from strip or tubing, 
was necessary, it was the kind of a job that Carpenter Invar “36” is the answer. For the 
would have been almost impossible without the full story of their expansion and mechanical 


free-machining type of invar developed by properties, ask for our Engineering Bulletin. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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KLIXON PROTECTORS 


FOR WINDINGS OF MOTORS, TRANSFORMERS, SOLENOIDS, ETC. 


Prevent Overheating and Burnouts 
in Electrical Equipment 


Motor builders and manufacturers of other electrical equipment have 
found that by incorporating Klixon Protectors into their equipment, over- 
heating and burnouts and corresponding repairs and replacements have 
been reduced to practically zero. 

You, too, can safeguard your: equipment... such as motors, trans- 
formers and solenoids ... with Klixon Protectors. 

Actuated by the scientifically calibrated Spencer disc...a foolproof 
element that does away with toggles, relays, magnets and other fussy 
wearable parts ...Klixon Protectors ‘“‘open’’ the circuit should the tem- 
perature reach the danger point thus preventing possible burnouts. When 
the apparatus cools to safety, the protector snaps the circuit “‘closed”’ 
automatically or by manual reset depending on the type of protector speci- 
fied. And remember, because the Klixon Protector is built into and be- 
comes an inherent part of the equipment, it follows every temperature rise, 
assuring protection that is accurate and reliable. Harmless momentary 
overloads do not cause nuisance tripouts. 

Be sure your equipment is Klixon protected against burnouts that may 
cause production delays and costly repairs and replacements. Use and 
specify Klixon Protectors. Available in many sizes and ratings. Write. 


SPENCER THERMOSTAT CO.,' 103 Forest St., Attleboro, Mass. 
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NEW 


Ya Watt and | Wan 


Vacuum impregnated 
TYPes... Hole in 








center for Through- 
Bolt Mounting 


* + + Equipped with 
Wire leads or Lugs 



















Available from Stock...or Made to Order 


OHMITE presents a new line ...a full line .. . of finer precision resistors! Every 

type... every size... ready for every need! Each Riteohm is designed and built 
Send for Bulletin No. 126 with all the specialized skill and experience that have made OHMITE units the 
standard in this field. However critical the application .. . consistent accuracy and 
reliability are assured. In these Riteohms, you get time-proved protection against 
humidity, temperature and corrosion. 

Ideal for use in voltmeter multipliers, laboratory equipment, radio and electri- 
bile. <<< tee aei cal test sets, attenuation pads, and in electronic devices requiring extremely ac- 
end mede-te-erder ails... curate resistance Components. 
includes dimensional draw- AVAILABLE FROM STOCK in 14 watt and 1 watt units in a wide range of 
ings. Write for it now. values, in various types of mountings and terminals . . . or made to order. Com- 
plete line of 6 different series includes non-inductive pie-wound vacuum impreg- 
nated units .. . single-layer wound vitreous enameled units . .. and non-inductive 
pie-wound hermetically glass sealed units. Some units are in a range of 0.1 ohm 
to 2,000,000 ohms. Get full facts today! 


OHMITE MANUFACTURING CO., 4806 Flournoy St., Chicago 44, U.S.A. 


y 














“a 


This handy Riteohm Bulletin 
makes it easy for you to 
select the exact units for 
your needs. Gives complete 










Be Riplt wee OF MITE 


EOSTATS « RESISTORS ¢ TAP SWITCHES ¢ CHOKES + ATTENUATORS 
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Terminal ring for 40 mm. anti-aircraft gun molded by Raymond Laboratories, Inc. In this composite picture, the right half is an X-ray photograph 


showing the metal inserts. 


IT'S TIME TO CHANGE YOUR IDEAS 
ABOUT PLASTIC MOLDING! 


IF you are thinking about using plastics, the 
BAKELITE plastic part in the illustration may have 
a considerable bearing on your design and manu- 
facturing problems. It is typical of many parts that 
were impossible or impractical to achieve in plastic 
molding until the heatronic molding technique was 
introduced by Bakelite Corporation in 1943. The 
part is extremely dense, weighing one-half pound. 
Note the wall thickness, which, in certain areas, is 
three-quarters of an inch. Note also the 16 long, 
slender metal inserts that are accurately positioned 
in the mold. 


Heatronic molding uniformly generates heat within 
the moldjng material charge by means of high fre- 
quency current, after which the charge is transfer- 
red to standard compression and transfer molding 


equipment. But here are the outstanding accom- 
plishments: curing time in the mold can be shorten- 
ed by %o to %. Molding pressures can be reduced 
by 30 to 40 per cent. Considerably larger moldings 
can be produced on present presses and production 
per mold cavity can be stepped up greatly. Bulky, 
impact-resistant plastics can now be molded as read- 
ily as the general-purpose types. There are many 
other advantages including less wear on the molds 
and minimized shearing and displacement of inserts. 
The finish of the molded part is generally improved 
as are the mechanical and electrical properties. 


Write Department 48 for further information on 
heatronic molding. Learn how to apply the benefits 
of this revolutionary technique to your current pro- 
duction. 


BAKELITE S PLASTICS 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation {{q{@_ 30 East 42ND STREET, NEW YORK 17, N.Y. 
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GOVERNMENT-OWNED 
WAR SURPLUS 


HEAT TREATING FURNACES 


Disposal surplus heat-treating furnaces of practically every size 
and type for ferrous and non-ferrous applications, such as: 
normalizing, annealing, tempering, hardening, case hardening, 
surface hardening, nitriding, cyaniding. Batch type: car, box, 
pit, salt bath. Continuous types: portable and foundation de- 
signs. Fuel: gas, oil, electricity (high and low frequency). 


MACHINE TOOLS 


Government-owned surplus tools of every description being 


released to industry can help you reconvert. It is the job of the 
War Assets Corporation to dispose of this surplus property 
uickly and effectively. Toward that end we ask you to follow 


simple 3 step procedure: 


1. Submit in writing your requirements for machine tools and 
industrial equipment to us now. 


2. Send a typewritten list to your nearest office listed below. 


3. Make your descriptions brief, one line if possible, clearly 
grouping various types of equipment you need. 


ENTRIFUGAL PUMP 







Available at most agencies 
in sizes 1144" to 6", com- 
plete with prime mover, 
usually electric motor 


driven. 


Write, wire or phone your requests to the nearest RFC agency listed 
below for more detailed information. Credit terms may be arranged. 
If your local office does not have all the equipment you need, it will 
endeavor to locate it from other offices throughout the country. 
VETERANS: To help you in purchasing surplus property from War 
Assets Corporation, a veterans’ unit has been established in each of 
our Disposing Agencies: 
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FOR SALE 


Our inventories of Industrial Equipment 
include practically every type and make 
needed to meet industry’s reconversion 
needs! A large percentage of this equipment 
is new, or little used—and every item is 
priced low for quick recovery. 

Get in touch with the RFC Agency Office 
nearest you and outline your needs. Act 
quickly —this equipment must be sold at 
once! 


TAs ee ee oe ee ee es 


CHECK THIS LIST FOR THE EQUIPMENT YOU NEED ! 


Check the types of equipment on which you desire further and con- 
tinuing information. Mail the coupon to your nearest RFC office | 
listed below. Your name will be placed on our regular mailing list. 


(C Heat-treating furnaces (for all [] Thermal dryers-dehydrators 


PUFF ) , (0 Generator sets (internal com- 
(0 Gantry type cranes bustion engine driven) 
0 Extrusion Presses 0D Baling presses 


| 

| 

| 

! 

0 Electric and Pneumatic tools D Electric copper cable | 
0 Centrifugal and rotary pumps 0 Anti-friction bearings 

0) Welding equipment (0 Bonded and coated abrasives | 

(0 Chemical equipment (CD Cutting tools | 

| 

| 

| 

| 

| 


COMPANY .. 
ADDRESS. 


WAR ASSETS CORPORATION 


(A SUBSIDIARY OF RECONSTRUCTION FINANCE CORPORATION) 


RFC OFFICES (INCLUDING FORMER DEPARTMENT OF COMMERCE REGIONAL SURPLUS PROPERTY OFFICES) LOCATED AT: Atlanta 
Boston « Chicago + Denver + Kansas City, Mo. « New York « Philadelphia « San Francisco « Seattle « OTHER RFC SURPLUS 
PROPERTY OFFICES LOCATED AT: Birmingham « Charlotte + Cleveland « Dallas « Detroit « Helena » Houston « Jacksonville 
Little Rock * Los Angeles « Louisville « Minneapolis « Nashville « New Orleans « Oklahoma City « Omaha « Portland, Ore. 
Richmond « St. Louis « Salt Lake City « San Antonio « Spokane « OTHER FORMER DEPARTMENT OF COMMERCE REGIONAL 
SURPLUS PROPERTY OFFICES LOCATED AT: Cincinnati and Forth Worth 
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DESIGNING 
FOR 
DIE CASTING 


BENDING AND FORMING 


In designing die castings, take advan- 
tage of the ductility of zinc alloys by 
bending or forming after casting. This 
ductility makes it possible to shape in- 
tegral flanges to curving contours, to 
bend hollow arms, to spin out under- 
cuts, to upset odd projections or to 
twist parts of the casting through 90° 
or more. 

The step-by-step drawing above il- 
lustrates how the ductility of zinc die 
casting alloys was employed to good 
advantage in the production of a hal- 
yard snap hook. (1) The hook is cast 
with a bent angle (see arrow) to permit 
coring of the slotted shank and the 


subsequent insertion of a die cast bolt 
(2). The shank end of the hook is then 
placed in a die and the swivel is cast 
around it* (3). After insertion of the 
bolt and a spring, the hook is heated 
and then straightened (4) in a punch 
press. A die cast ring completes the 
assembly (5). 

Additional data on bending and 
forming appear in our booklet “De- 
signing For Die Casting.” To insure 
that you will get the most from your 
die casting dollar, ask us—or your die 
casting source —for a copy of this 
booklet. 


*A special spacer coating on the shank is removed in a tumbling machine after the swivel 
is cast around it. The shank is then free to rotate in the swivel. The manufacturer of this 
assembly has applied for a patent on this method of fastening. 


THE NEW JERSEY ZINC COMPANY “ 


160 Front St., New York 7, N. Y. 


; The Research was done, the Alloys were developed, and most Die Castings are besed 


HORSE HEAP SPECIAL (u022'2n,) ZINC 
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Toward a United Engineering Profession 


GINCE the start of the century there has 
been an increase in the number of tech- 
nical societies serving industry and the 
engineering profession. Specialized groups 
have sprung up and have intensively culti- 
vated limited:areas of the broader fields ori- 
ginally covered by the so-called “Founder” 
engineering societies. 


In turn, to meet the highly specific inter 
ests of its complex membership, the major 
societies set up technical or professional 
groups, many of them competing in inter- 
est with the newer societies. Membership 
often overlaps. 


Now there seems to be a movement in 
the opposite direction. There is more co- 
operative group activity and there is talk 
of an overall professional society to which 
all engineers would belong. The war effort 
has increased the stature of engineers in 
the eyes of the public, and sensing their 
social importance, engineers want to en- 
hance their professional status. 


The idea of a single body that would 
presumably represent the engineering 
viewpoint on social and economic problems 
is not new. The American Engineering 
Council was an attempt in that direction. 
It failed to achieve its purpose and was dis- 
solved in 1940 because it was top-heavy. 
Sponsored by the administrative councils 
of the major societies, its aims and its ac- 
complishments were known to few rank- 
and-file members. It was not truly repre- 
sentative of the engineering profession and 
did not speak its voice. 


Studies are now being projected on a 
high administrative level, but the sponsors 
agree that whatever is undertaken must 
start with the “grass roots” and work up. 
It already has so started. There are now 






some forty local engineering councils, 
which act as a central body to coordinate 
programs of local chapters of the national 
societies. 


On the top level, the Engineers Joint 
Council, made up of officers of the “Big 
Five” engineering societies, has formed a 
Committee of Fifteen to study the prob- 
lem of unification at the local level, at the 
state or regional level, and at the national 
level. The Engineers Council for Pro- 
fessional Development is attempting a 
classification of some 300 engineering so- 
cieties and similar organizations, since one 
of the major problems of an overall engi- 
neering society is to rationalize qualifica- 
tion standards for membership. 


Independently, the American Institute 
of Electrical Engineers has been making 
studies through a sub-committee, which re- 
ported informally at the Winter Conven- 
tion in January.. Four proposals have been 
thrown out for discussion. Limited in 
scope, the first envisions the consolidation 
of all existing electrical engineering socie- 
ties into a new American Association of 
Electrical Engineers. The second plan 
proposes having the existing engineering 
societies continue to function in technical 
matters and having an Engineering Profes- 
sional Society carry on general activities 
of interest to engineers. Plan three pro- 
poses a federation of existing societies, 
while the fourth plan envisions an entirely 
new American Society of Engineers. 


All these proposals are in the early 
stages of discussion. While interest is 
mild, the spontaneous character of the co- 
operative effort of national engineering 
societies on the local level augurs well for 
the ultimate unification of the engineering 
profession, 








UHF Techniques in Radar and 


in Communications Systems 


* A condensed review of basic principles and some of the war- 
time-developed techniques which make the field of ultra-high 
frequency fertile ground for many new developments in peacetime. 


SAMUEL SEELY, Ph. D. 
Assistant Professor of Electrical Engineering 
College of the City of New York 


apparatus of various types, material progress has 

been made in the fields of UHF voice communi- 
cations, and particularly in the field of radar. Whereas 
frequencies ranging to 100 megacycles were considered 
to be very high according to the standards existing prior 
to the war, the developments during the past five years 
have extended the useful frequency region upwards of 
10,000 megacycles. In addition to developments of the 
techniques for employing such frequencies, the genera- 
tion of appreciable amounts of power at all bands has 
received a great deal of attention and much progress 
has been made. However, the emphasis on the output 
power has been a function of the application and the 
effort has been directed either toward small power for 
continuous-wave operation or high power for pulsed- 
operation. 

In essence, communication, whether it be voice or 
ether intelligence-carrying system, is a point-to-point 
problem. Then, depending upon the coverage desired, 
the power required may be measured in watts or per- 
naps even milliwatts. In applications to radar, the 
power requirements are considerably more stringent. 
For a given range, the transmitted power must be sufh- 
ciently high to insure that the small fraction of it that 
is reflected by an object having a relatively small, scat- 
tering cross-section and which ultimately reaches the 
receiving station will be large enough to give a positive 
indication. As almost all radar equipments use a 
pulsed-echo scheme, the application imposes high 
pulsed-power requirements on tubes. The developments 


| . TIMULATED by the military needs for electronic 


I N THE course of the past five years, the field of ultra- 
high frequency transmission has been carefully ex- 
plored, and many new techniques have been developed. 
These techniques are not unique to radar and many of 
them have application in such fields as FM communica- 
tion, television, and special communication systems, in- 
cluding pulse-time modulation and multiple-channel com- 
munication at UHF. The consequence of this develop- 
ment is that the radio-frequency spectrum now extends 
from the prewar maximum of approximately 100 mega- 
cycles to the present well-explored region in excess of 
10,000 megacycles. 

The editors present this article as a general treatment 
of some of the fundamental considerations and develop- 
ments in this field. A second article next month will 
continue the discussion. It is hoped in this way to pre- 
pare for later presentations dealing with specific applica- 
tions of micro-wave techniques in industry.—Editor 


in pulsed-power transmitting tubes have resulted in pro- 
gressively higher and higher powers, and at the present 
time, magnetrons which generate peak powers from 500 
to 1000 kw at 10 cm are being produced in large 
numbers. 

A significant feature of radiation of frequencies high- 
er than about 25 mc is that the propagation proceeds in 
essentially straight lines. That is, the ionized Kennelly- 
Heaviside layers that surround the earth and which 
cause a reflection and bending of radiation at normal 
radio frequencies, thereby permitting radio reception 
beyond the horizon, are no longer effective. Conse- 
quently all UHF systems are limited roughly to horizon 
coverage. 

Remember, however, that the effectiveness of a given 
radiating element, say a 1%4-wave dipole, does not de- 
pend on the wavelength. That is, the radiation resist- 
ance, which is a measure of the effectiveness of a radi- 
ating element, will be the same for a 25-cm dipole at 50 
cm radiation as for a 5-m dipole at 10 m. Obviously, 
therefore, the shorter the wavelength, the shorter will be 
the radiating elements and the less complicated will be 
the construction. For the extremely short wavelengths, 
the conventional radiating elements become too small 
for convenient handling and special radiators are em- 
ployed. 

Another advantage of the UHF waves is that arrays 
to provide directional patterns can be constructed in rel- 
atively small space. In fact, for wavelengths of 1.5 m 
or less, it is customary to replace a complex antenna 
array by a relatively simple feed and a shaped reflector, 
thereby providing a system not unlike an ordinary 
searchlight. Here, too, the higher frequencies permit 
the use of smaller and smaller reflectors for a given 
pattern. This may be a distinct advantage in certain 
types of problems. Furthermore, the proper shaping 
of the reflector will permit achieving beam patterns of 
special shapes. 

The development of the techniques at the higher fre- 
quencies is already reflecting itself in postwar applica- 
tions. In some cases existing systems are tending to the 
higher frequencies and in others new systems are being 
developed. The tendency in FM and television is to- 
wards the higher and higher frequencies, some experi- 
mental television equipment at 300 mc having been con- 
structed and tested. Also, multiple-channel communica- 
tion at 10,000 mc has been tested experimentally with 
encouraging results. Pulse-time modulation systems 
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ON THE COVER means of a coupling network attached to the external 
Cavity chngnatecns i general fell ene the two cenmat elements of the tube, but may be accomplished directly 
classification and consist of a cylindrical unipotential- by the electron beam or by the fields produced within 
ene ee ee eS ee ee the tube. | The customary negative and positive grid 
shaped in cross-section like keyholes with the thin stems tubes utilize feedback networks, the reflex klystron 
or slots of each feeding into the central cathode chamber. achieves its feedback electronically, and the operation 
aa ciara Sat ta Ge cakes ant oak toe of the cavity-type magnetron may be looked upon as a 
cathode chamber past the slots by the action of an axial resonance phenomenon between the electrons and the 
magnetic field (see Fig. 10, text). elds produced within the tube by them. 


The 4J51 tunable cavity magnetron, shown in cut- 
away view and also entire, on the cover, was developed 
by Bell Telephone Laboratories and manufactured in 
quantity by the Western Electric Company. It operates 
in the L-band with wave lengths from 25-50 centimeters 
and is tunable over a frequency range from 900 to 970 
megacycles. Its electrical characteristics are as follows: 








maximum peak radio-frequency output, 400 kilowatts ; 
nominal peak anode rating, 21.5 kilovolts at 20 amperes ; 
maximum duty cycle, 4000; maximum pulse duration, 
2.1 micro-seconds; and, nominal average input power, 
500 watts. 

A wide assortment of materials is used in the manu- 
facture of the 4J51 tunable magnetron which is only 
1234 in. in length. All magnetic materials were kept to 
an absolute minimum in order to prevent distortion of 
the magnetic field in which the tube operates. The 
principal materials used include oxygen-free, high-con- 


Feedback 
circuit 
Plate or tank 
circuit 
Grid 
circuit 
ductivity copper for the anode, a nickel cylinder with a 


double-carbonate active coating for the cathode, pure Fig. 2—Schematic diagram of an oscillator circuit 
tungsten wire with alumina insulating coatings, a Tronex showing relationships to grid and plate circuits. 
glass boot, Kovar and matching glass, Monel metal, 
stainless-steel balls and races, ceramic spacers, phosphor- 
bronze gears, brass support castings, manganese bronze, 
silver for conducting surfaces, rubber-asbestos gaskets 
and phenol-fibre sheets for gas-tight closure purposes. 
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under development can readily employ the very high i 

frequencies. 
Many of the techniques required in these various 4 

systems are common to all of them, and this paper will ? 

be concerned with a discussion of some of these. | 


UHF GENERATORS 


An electron tube oscillator may be considered as an 
energy converter which. changes d-c energy from the 
plate circuit into a-c electrical energy in the output cir- 
cuit. Ordinarily self-sustained oscillations result when 
enough of the energy from the output circuit is fed back 
into the input circuit in the proper phase to overcome the 
losses in the system. Schematically such a system has 
the features represented in Fig. 1. However, in certain 





Fig. 3—UHF oscillator using quarter-wave concen- 
tric transmission lines, and its low-frequency 
equivalent, shown below. 
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Fig. 1—Basic elements of a feed-back circuit; a part 


M Fig. 4—Effect of time of transit lect 
of the output is returned to make up for losses. . f / / oer 


cathode to grid, important in UHF tubes. 
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Fig. 5—Cross-section of a typical “lighthouse” tube 
for CW oscillations or for high-power pulses. 


The negative-grid oscillators are those in which the 
average voltage of the grid is negative with respect to 
the cathode. To understand the operation, refer to Fig. 
2 which shows a conventional triode in a general feed- 
back circuit. In such a circuit the frequency of oscilla- 
tion is determined primarily by the plate or grid tank 
circuit. By neglecting the influence of the tube and the 
resistance of the tank circuit, the frequency is given with 
good approximation by the expression 


where L is the inductance and C is the capacity of the 
tank circuit. 

To increase the frequency of oscillation, either L or 
C or both must be reduced. This requires that the phy- 
sical size of these elements be reduced. Fortunately, 
when the lumped circuit elements become so small that 
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Fig. 6—-At left are represented diagrammatically the 

eler »ments of a velocity-modulated tube, klystron type: 

at right are represented paths of individual electrons, 
showing the “bunching” effect. 


further reduction is impractical, transmission lines can 
be used as circuit elements. Fig. 3 shows a UHF oscil- 
lator using quarter-wave concentric or coaxial transmis- 
sion lines, and also the low-frequency equivalent circuit. 
Note that this is just the conventional tuned-grid, tuned- 
plate oscillator in which the lumped elements have been 
replaced by the concentric lines. A cathode line, which 
serves to maintain the cathode at RF ground potential, 
must also be used for proper operation. The small 
capacitors C,, C,, Cs, and Cy serve to provide RF 
short-circuits of the lines at the points shown. 

As the frequency is increased, a point is reached at 
which the efficiency begins to fall, and it falls very rap- 
idly with increases in frequency. ‘The principal factors 
that limit the output and efficiency of triode oscillators 
as the frequency is increased are: 

1. Inductance and capacitances of the tube electrodes. 

2. Increased RF losses. 
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Fig. 8—A reflex klystron in which the feedback is pro- 


othe through the electron stream itself. 
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3. Electron transit time. 

Tubes of special design have been constructed having 
small lead inductance and capacitance, with the leads 
being brought out through the glass envelope. Sucli 
tubes, as for example, the “acorn” series or the Western 
Electric “doorknob” types, can be operated as high as 
500 me to 1000 me, but at relatively low power. 

The RF losses, which include skin effect, capacitance- 
charging effects, dielectric iosses in the glass and radia- 
tion losses, all load the tuned circuit, resulting in a de- 
creased efficiency. Many of these losses are reduced by 
special circuits or special circuit elements. For exam- 
ple, skin effect may be reduced by using wires or tubes 
of large diameter and by using silver or gold-plated con- 
ductors. To reduce the capacitance-charging effects, 
either a parallel-rod transmission line which provides 
large inductance with relatively small capacity, or a 
coaxial quarter-wave shorted section of high OQ (low 
loss) may be used. The coaxial type has the additional 
advantage that radiation losses from the resonant circuit 
are kept to a minimum. 

The transit-time effects are best understood by refer- 
ence to the sketches of Fig. 4. When the electron tran- 
sit time from cathode to grid is small compared with the 
period of oscillation, the grid potential during the time 
of flight of the electron is substantially constant, and the 
amount of work done by the grid circuit as the electron 
approaches the grid is equal to the energy that the elec- 
tron gives up to the grid circuit, with a zero resultant 








erid-circuit work or loading. If, as pictured in Fig. 3b, 
the period of the grid potential is sufficiently short, not 
only does the grid do work on the electron during the 
flight from the cathode to the grid, but it does additional 
work during the flight from the grid to the anode. It 
has been found experimentally that with the total transit 
time less than one-tenth of a cycle, the tube operates 
satisfactorily. Beyond this, the efficiency is seriously 
affected. 

Because of these various factors, the tendency has 
been to employ other types of tubes than triodes in UHF 
work, except possibly for low powers. One particular 
type of tube bears special attention, as it is used quite 
extensively at frequencies as high as 3000 mc (10 cm). 
This is the so-called lighthouse tube, which gets its name 
from its special shape, as illustrated in Fig. 5. This 
triode not only operates satisfactorily as a CW oscilla- 
tor, but may be pulsed to give as much as 1| to 2 kw in 
| or 2 microsecond pulses. To achieve these frequen- 
cies, the tube is incorporated as part of the oscillating 
circuit. 

A positive grid oscillator operates with the grid poten- 
tial positive with respect to the cathode and with the 
plate potential at zero or. slightly negative potential. 
Two types of oscillations are possible: one which de- 
pends upon the finite transit time of the electrons and 
also on the resonant circuit constants; the other of 
which, over a limited range of values of the circuit para- 


(Continued on page 180) 


Packaged RF Radar Assembly for Beacon Service and Other Applications 


The transition of radar from a 
secret military device to a full- 
fledged commercial necessity 1s 
marked by the availability of ra- 
dar assemblies in packaged units. 
Illustrated here is the new RF 
radar assembly designed and pro- 
duced by De Mornay-Budd, Inc. 
It is rated for a peak output of 20 
kw at 9375 megacycles, which 
places its wavelength in the X- 
band at about 3.25 cm. As shown 
here, its overall length is 15 in. 

To complete an_ installation, 
this assembly needs merely the 
transmission-line components to 
connect with the antenna and the 
receiver. Components of the as- 
sembly as shown include the mag- 
netron, ATR tube, TR tube, local 
oscillator tubes, crystals, 20-db 
uni-directional narrow-band di- 
rectional coupler, and beacon cav- 
ity and crystal mount if the as- 
sembly is to be used with beacon 
control. 

In operation, pulsed energy 
from the magnetron proceeds 


local oscillator. 





mit-received) tube which shorts to prevent its entrance to the 
the receiver for its protection. magnetron. The signal goes in- 
Another part is shunted out for stead to the receiver crystal, 
the operation of the automatic where it is mixed with the re- 
frequency control of the receiver ceiver local oscillator to produce 
When the echo the receiver intermediate fre- 


down the waveguide but part of signal is received, the ATR quency. This passes to the re- 


it is used to fire the TR (trans- 
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(anti-transmit-received ) tube acts ceiver, not a part of this assembly. 















Designing a New Portable Washer 
for Quantity Production 


* Costs of smaller-capacity and lighter machine are minimized 
by utilizing design experience and engineering know-how proved 
in service of standard-sized machines of the same manufacturer. 


C. E. MORGENSTERN 


Chief Engineer 
Nineteen Hundred Corporation 


’ YO ATTAIN low cost without making a product 
“cheap,” in the sense that it is not serviceable, 
requires both good engineering and a thorough 

knowledge of production economy. Long experience 

has made these requisites available at Nineteen Hun- 
dred Corporation and both have been put to use in the 
design of its new “Baby Whirlpool” model. This light- 
weight machine is not only compact and readily portable 
but is capable of washing 2% lb of clothes, or equiva- 
lent, as thoroughly and as rapidly as the larger ma- 


Fig. 1—Baby Whirlpool washing machine, designed 
for portability, moderate cost and dependable service. 
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chines of the same make wash a much greater load. 

Before this new machine was designed for produc- 
tion, many makes of portable washers were carefully 
studied and thoroughly tested. Some were found to be 
hardly out of the toy category. Some had a rated 
capacity much above that they could wash properly. 
Others lacked adequate power and none withstood a 
2000-hr continuous full-load test without excessive wear 
or failure. 

Experiments were made also with several types of 
gear transmissions that promised to cost less than types 
established by long use in larger machines. None of 
these experimental types stood up satisfactorily and 
all were abandoned. A modification of the older trans- 
mission is now built in a size adapted to the require- 
ments of the new model and has passed the test without 
failure or excessive wear. 

In many other respects, the portable model follows 
closely the larger design of this manufacturer but there 
are some departures. Materials for equivalent parts 
differ in many cases, partly because of the necessity of 
minimizing weight. 

Briefly, the machine includes a tub of 6-gal water-line 
load capacity, resting on a sheet-metal base ring that 
also supports the motor, gearset and pump, when the 
latter is used. The agitator is of conventional design. 
A separate wringer is supplied as an accessory, de- 
signed for fastening to the tub by thumb screws and 
operated by a detachable hand crank. When the washer 
is not in use, the wringer can be detached and stored 
inside the tub. In the base ring are hand holds that 
make it easy to lift and carry the machine. 

Because of ready portability, the Baby washer can 
be used in bathroom or kitchen, set in a bathtub or sink 
or placed on the floor, bench or table. Height and 
diameter are such that the unit can be stowed away in 
a small space, say under a table or sink, in a closet or. 
when traveling, in the luggage compartment of a car. 
Capacity is sufficient to wash one full-size sheet and 
pillow-case, twenty-two diapers, or two days’ accumu- 
lation of feminine laundry. 

Considering, now, details of construction, present 
plans call for use of a one-piece drawn aluminum tub 
rolled in at the top to give an anti-splash or necked 
shape below the cover, also of drawn aluminum. This 
tub will be white enameled outside, probably anodized 
inside and will resemble the conventional tub in ex- 
ternal appearance but will cost little, if any, less than a 
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steel tub vitreous-enameled both inside and outside. In 
fact, a steel tub may be substituted if it develops that 
customers prefer it or if manufacturing exigencies make 
it more readily available than an aluminum tub which 
is considered more difficult to draw but is lighter in 
weight. 

Near the bottom, the tub is given a stepped diameter 
where it rests against a rubber extrusion that fits over 
a lip on the base. This arrangement stiffens the struc- 
ture and centers the tub positively where it telescopes 
inside the base. The tub bottom is dished slightly to 
stiffen it and to provide a slight slope toward the drain 
elbow which, with an aluminum tub, will also be of 
aluminum and be welded in place. 

At the center of the tub bottom is a hole for a die- 
cast, zince-alloy, flanged fitting that is threaded to re- 
ceive a die-cast nut of the same alloy. This makes it 
possible to clamp the tub bottom between soft gaskets 
that insure a water-tight joint, as in conventional 
practice. 


AGITATOR SHAFT 


The same die casting provides a support for an 
aluminum tube through which the agitator shaft ex- 
tends and is piloted in a bronze bushing at the top end. 
By bringing this tube above the high water level, the 
need for a gland around the agitator shaft is avoided 
and some saving in cost is attained besides avoiding 
possible service difficulties that a gland might involve. 

Before the aluminum tube is pressed into the die cast- 
ing, a coarse-pitch, square-section thread (or helical 
groove) is cut in the bore of the casting. After the tube 
has been pressed in, a burnishing tool is forced through 
the lower end of the tube. This expands the tube and 
flows some metal from the tube wall into the groove, 
thereby anchoring the tube securely besides making a 
water-tight joint without threading the tube. At as- 
sembly, the die casting is fastened to the gear-case cover 
by a screw in each of three feet. 

Instead of applying legs to support the tub and the 
washer as a whole—thereby adding extra parts as well 
as weight—the base ring is designed to act as a support 
both for the tub and for the motor and transmission 
assembly. This ring is rolled from aluminum sheet, 
being curved inward at top and bottom, both to add 
stiffness and to provide a suitably “streamlined” ap- 
pearance. 

In a sense, these curves supplement that at the top 
of the tub and make for good looks besides providing 
surfaces that are smooth and easy to keep clean. The 
curve at the top of the tub merges with that of the 
deeply crowned cover which has an extruded rubber 
strip at its edge to make a tight joint where the tub 
edge is rolled inward. As the height of the base ring 
is about half that of the tub, the assembly has a sturdy 
look but is neither squat nor top-heavy and would be 
hard to upset. 

Three small-angle feet formed from aluminum sheet 
are spot-welded inside the base ring and each is pro- 
vided with a rubber insert that raises the foot about % 
in. off the floor besides providing a non-skid, non- 
scratching and vibration-absorbing support. The butt 
joint in the rolled ring is held together by spot welding 
a formed plate inside, all external surfaces being smooth. 


MARCH 1946 








Fig. 2—Vertical section through the machine, showing 

the tub with cover, the base ring, gears in their hous- 

ing, agitator, motor and other conponents. Below is 

shown the gear drive with worm, worm wheel, con- 
necting link, sector and pinion. 


To facilitate lifting and carrying the washer, the base 
ring is turned inward at two points to form hand holds, 
as shown in external views. These holds have no sharp 
edges and give ample finger clearance above the floor. 
As the motor and transmission are near the floor, the 
center of gravity is low, tending to avoid tipping and 
making the machine easy to carry. 

As shown in the vertical section of the assembly, and 
in the view of the underside, the motor is set horizon- 
tally in a standard rubber mounting involving a U- 
shaped steel bracket. The latter is held by two screws 
to an angle-section extension of the gear case and is 
also attached to a bracket that is spot-welded to the 
interior of the base ring. This mounting holds the motor 
positively in line with the worm shaft to which the 
motor shaft is directly connected by a rubber-tube cou- 
pling. There is no need for a shelf or cross support 
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Fig. 3—Plan and sectional views of the die-cast aluminum gear case. 
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Section thickness averages 0.080 to 


0.090 in. Nearly all holes are cored close to size. 


for the gear case as it is fastened by screws to an angle 
bracket welded to the base at the end opposite the 
motor. 

The primary speed reduction from motor to agitator 
is accomplished by an 18-pitch steel worm and a cast- 
iron worm wheel having 52 teeth. There are bronze 
bushings for the worm and a ball to take thrust. A 
steel pin held by a Flexlock nut to the gear case serves 
as the pivot on which the worm wheel turns, no bush- 
ing being needed. A pin, staked to one end of a con- 
necting link, fits an eccentric hole in the worm gear. At 
the opposite end of the link, a similar pin fits a hole 
in a gear sector pivoted at one end on a steel pin fast- 
ened by a nut to the gear housing. As the worm gear 
rotates slowly, the link causes the sector to oscillate and 
to rock the meshing pinion on the lower end of the 
agitator shaft. ; 

This construction substantially duplicates that in 
larger washers made by this manufacturer except that 
the sector and pinion, instead of being cast iron with 
cut teeth, are-formed to size from powdered iron so 
that no cutting of teeth or boring of hole is required. 
The iron mix contains about + per cent copper that 
forms the binder in sintering and about 0.4 per cent of 
graphite. Strength and wear resistance are said to ex- 
ceed that for gray iron and total cost per piece is lower. 

The gear housing is die cast in aluminum alloy rather 
than being made in gray iron, as in larger models. 
Aluminum reduces weight considerably and, by die cast-. 
ing it, sections thinner than for sand casting can be 
used, yet strength and stiffness are ample. Moreover, 
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practically all holes are cored and need only be reamed 
(and tapped where a thread is specified) to make close 
fits with mating parts. In addition, a light belt-sand- 
ing makes the top gasket surface flat and smooth, no 
milling being needed. In consequence, machining costs 
are at a minimum. 


Fig. 4—Under side of the assembly showing the 
motor connected by a flexible tube to the worm shaft 
of the transmission and the supporting brackets for 
both. Also shown is the pump driven by a wheel 
molded integrally with the flexible coupling. 
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To complete the housing, a stamped aluminum cover 
is applied with a cork gasket to seal in the oil that half 
fills the case and lubricates all bearings for the life of 
the machine. All important bearings as well as all gears 
run submerged and only the worm shaft requires bush- 
ings. Motion at all other bearings is at slow speed 
and, save for the lower end of the agitator shaft, all 
are steel against iron. This arrangement has proved 
highly satisfactory in long tests and, being substantially 
the same as in larger models, should perform acceptably 
in service, as they have done. 

Thrust of the agitator shaft is taken by a steel ball 
and a Bitau leather oil seal is provided where the shaft 
passes through the cover. Just above this, the shaft has 
a conical watershed so that if any water should seep 
down the shaft it will run off and not enter the gear 
case. In the cover is a short breather pipe projecting 
down to oil level. This pipe is so placed that oil cannot 
run out even if the machine is laid on its side or bot- 
tom up. 

The pinion at the lower end of the agitator shaft is 
keyed to the latter and, at the top end, the shaft is 
splined to fit a mating recess in the agitator, no separate 
drive block being required between the two, as the 
torque is readily taken by the splines. 

Black bakelite No. 13080 is used in molding the 
removable agitator, as this material has proved success- 
ful in* larger agitators and provides a lighter and a 
smoother surfaced part than if an aluminum permanent- 
mold casting were used. No white enamel coating is 
applied to the agitator. 


MOTOR AND PUMP 


To drive the machine, a standard split-phase wash- 
ing-machine motor of 44;th horsepower is employed. 
When a pump, sold as an accessory, is applied, it is 
driven by a friction wheel that is molded as an integral 
part of the rubber-tube coupling around a die-cast, zinc- 
alloy hub. This arrangement is simple and effective 
and makes a single part serve where two or more are 
commonly used. As in larger models, the pump is 
made largely from three zinc die castings, namely two 
housing parts having inlet and outlet tubes, respectively, 
and an. impeller that is pressed onto the steel shaft. 
After these parts and some gland elements (including 
a few turns of packing kept tight by a copper washer 
backed by a spring) are assembled, a small die-cast 
pulley is fastened to the shaft. When the pump is en- 
gaged by a tension spring, the pulley rim bears on the 
rubber coupling wheel and provides a friction drive. 

As-in larger models, the pump inlet is connected to 
the drain elbow by rubber tubing. A longer length of 
such tubing is attached to the outlet and extends up the 
side of the tub where the tube is held by a clip. This 
tube ends in a fitting to which various extensions can 
be applied. When no pump is supplied, the tube con- 
nects directly to the drain elbow and a syphon can be 
used to empty the tub unless gravity draining is prac- 
ticable. 

To meet the need for a light, strong, compact, low- 
cost hand wringer, one has been designed for the pur- 
pose. It weighs only 2 lb. .Its frame is a formed-steel 
channel, spot-welded at lower corners and the top is 
drawn to fit over the channel uprights. The horizontal 
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Fig. 5—Details of the combined flexible coupling and 

rubber wheel for friction drive of the pump. The 

die-cast zinc hub with flanges is molded inside one 

end of the coupling and has a hole for a set screw 
to fasten the unit to the motor shaft. 


channel is formed with a lip so that water pressed out 
by the soft rubber rolls drains back into the tub, no 
separate drain board being needed. 

Stamped extensions, spotwelded to the channel, fit the 
tub where it is turned inward and each is provided with 
a thumb screw that has a fastening to prevent the screw 
from falling out when it is backed out of the tapped tub 
hole in which it fits. Rolls are 1% in. in diameter, and 
their shafts fit the usual impregnated wood half bear- 
ings. These are drawn together by a pair of helical 
tension springs at each side of the frame. . Screws 
through lower corners of the frame make it possible to 
vary the tension on the springs and rolls. 

Steel is used for all wringer parts except rolls and 
bearings to insure adequate strength and stiffness and 
to facilitate spot-welding. To inhibit rusting, all steel 
wringer parts are cadmium plated and the frame is 
enameled white after being bonderized. Enamel is also 
applied to the base ring of the washer and to other ex- 
posed parts, including the lever for shifting the pump 


(Continued om page 192) 
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Fig. 6—Wringer assembly made largely from stamped 
steel parts that are cadmium plated, bonderized and 
white enameled; the wringer weighs 2 lb. 
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All-Electric Drives Applied to Lathes 


* Push buttons largely replace hand levers in new 
lines of manually operated and semi-automatic lathes. 


ECENT unveiling of se¢eral new lines of turning 
R machines by the Monarch Machine Tool Com- 
pany, Sidney, Ohio, indicates that the postwar 
engine lathe has gone electrical in a big way. Although 
handwheels and levers have not disappeared altogether, 
push button control predominates, spindle speeds are 
electrically preset, and the precision limit switch takes 
over much of the sizitig control heretofore handled by 
mechanical stops or micrometer handwheels. Aside 
from revealing improvements in its standard 10-in. 
toolmaker’s lathe, which had set the prewar pattern for 
an electric headstock lathe (minus gearshift levers), 
Monarch has brought out three entirely new electrically 
controlled turning machines: one a manual or semi- 
automatic machine; another a high-production, hand 
screw-machine, and the last a high-production automatic 
lathe. 

The new Mona-Matic lathe, Fig. 1, is designed spe- 
cifically as a manual or semi-automatic machine for do- 
ing first and second operation work on gear blanks, 
straight and flanged bushings and various types of 
shafts with one or more steps. For such work the ma- 
chine has an unusually wide range of spindle speeds (75 
to 3,000 rpm) and front and rear carriages which incor- 
porate several automatic features. 

The front carriage can be equipped with either hand 
return of power-driven feed, or a semi-automatic cycle 
which incorporates power-driven longitudinal feed to- 
ward the headstock and rapid return. The rear car- 
riage for facing and necking work has its own feed mo- 
tor and an electrically-controlled cycle, providing rapid 
traverse in either direction and feeds which can be 
changed through pick-off gears. 

Either a-c or d-c types of electrical drive can be used 
for operating the headstock. For special purpose work 
where it is desired to stop the spindle electrically, an a-c 


Fig. 1—Jndependent motors are provided for feed and 

rapid traverse of the front carriage and the rear slide 

of the Monarch Mona-Matic lethe. which is largely 
push button controlled. 
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motor with plugging relay can be used. Where the 
lathe is to be used on a variety of work, a constant- 
speed motor is recommended, driving through a large 
multiple-disk clutch. Still another method of driving 
the headstock is through a variable-speed d-c motor 
having a range of 4-to-1 or more, and provided with 
dynamic braking. Main drive motor, pump motor and, 
where direct current is used, a motor-generator set, are 
housed in the cabinet base. A tachometer driven through 
gearing from the spindle is flush-mounted in the head- 
stock to indicate spindle rpm. 


FEED SEPARATELY DRIVEN 


The gearbox which provides feed and traverse power 
for the front carriage is located in front of the head- 
stock and is a self-contained unit driven by a single a-c 
or d-c motor, depending upon the type of work to be 
handled. The drive from the motor to the feed rods is 
through a special magnetic clutch and a worm and dif- 
ferential drive, with pick-off gears for varying the rate 
of feed. Likewise, the quick return motion of the car- 
riage or tool slide is controlled through gearing and 
magnetic clutch. Mounted in a special compartment on 
top of the gearbox are the electrical switches for starting 
up the machine. These control front feed, rear feed, 
cycle transfer, and longitudinal transverse (used when 
the automatic cycle is set up for the longitudinal move- 
ment of the carriage). The spindle stop transfer switch 
(front and rear) is used to transfer the stopping of the 
spindle from the front to the rear carriage, depending 
on which carriage finishes last. Other switches control 
the pump, the feed control, and the indicating light. 

Enclosed on each end of the apron are the longitudinal 
travel limit switches. They are controlled by adjustable 
stop pluggers mounted on the front of the bed. Limit 
switches for controlling the rapid traverse in-feed and 
rapid traverse return of the transverse slide are located 
on top of the carriage. 

Mounted on the right of the lathe apron are a series 
of push buttons for controlling the tool and spindle 
movements. They include: the reverse switch, inch 
front cycle switch, inch rear cycle, stop cycle, and start 
cycle. Two potentiometers are furnished with d-c con- 
trol for changing spindle speeds, one for the front car- 
riage, the other when the rear carriage is performing a 
facing or necking operation. Hitting the reverse button 
immediately brings all tools away from the work and 
stops the spindle. 

When shafts with multiple steps have to be turned, a 
multiple automatic length feed stop attachment is fur- 
nished. This consists of a shaft with six adjustable 
stops which contact a limit switch located in the bottom 
of the apron. The stop shaft is indexed to successive 
positions by a ratchet index. 

The feed and rapid traverse motions for the rear car- 
riage and tool slide are obtained from a small a-c or d-c 
motor. A series of adjustable stop dogs are provided 
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Fig. 2—Ten rheostats mounted on the panel behind 
this new Monarch 10-in. ram-type turret lathe provide 
for preselection of spindle speeds for each operation. 


for controlling the various motions through limit 
switches operating special magnetic clutches and brakes. 

Controls for the various cycles, for the push-button 
stations, and limit switches, are mounted in a cabinet lo- 
cated at the rear of the machine. Relays, starting 
switches, condensers, etc., are mounted on one large 
panel where 110-volt alternating current is available for 
the control relays and 115-volt direct current is supplied 
by an electronic rectifier for operating the magnetic 
clutches. Mounted on a separate panel of the relay cab- 
inet are adjustable electric timers for controlling the 
dwell of the tools on both the front and rear carriages. 


D-C OPERATED HAND TURRET LATHE 


Preselected spindle speeds, obtained through potenti- 
ometer controls of a d-c motor operated off a motor- 
generator set, is the feature of the Monarch Speed- 
Matic, Fig. 2, a new high-production hand screw- 
machine with power feed, ram-type turret. The spindle 
is mounted in precision ball bearings which allow it to 
operate at speeds from 50 to 5000 rpm. 

A 3-hp Reliance V-S drive, complete with motor- 
generator set for converting alternating to direct current, 
is used to drive the machine. The relay panel for the 
machine houses the potentiometers and other electrical 
equipment necessary for automatically changing spindle 
speeds. Whenever the turret indexes, it comes back 
against a little finger which automatically changes the 
speed for each operation by controlling the circuit 
through the potentiometers. This ten-station panel has 
six stations for controlling the spindle speed for each 
face of the hexagon turret, two stations for the front 
and rear tools of the hand-operated slide, and two addi- 
tional speeds for other operations such as forward or 
reverse speed for threading operations. By means of a 
manually operated reset button, the entire panel can be 
returned to its original starting condition at any time. 

The turret slide is manually operated by capstan 
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handwheel and is power fed through the rod which con- 
nects to the main gear box. Feed rates are selected 
manually by shifting two gearshift levers on the right 
hand side of the power turret gear box. 

The Speed-Matic also features a new self-centering 
ball bearing cut-off slide with front and rear blocks fo1 
holding tools. The tools are presented to the work by 
turning a capstan wheel. When the wheel is released. 
the slide is returned to its original position by means of 
a spring and helical rack mechanism. 


















UNIT POWER HEADS FEATURED 


Individually motor-driven tool slides which can be 
arranged to suit the machining of any piece involving 
turning, facing and boring operations on a high produc- 
tion basis is the principal feature of ‘Monarch’s new 
Uni-Matic turning machine, Fig. 3. The new machine 
consists essentially of two members: (1) a simplified 
version of the conventional lathe base and motor-driven 
headstock, and (2) from one to three specially designed 
individually motor-driven tool slides, or Uni-mats, | 
which are mounted on slotted swiveling bases, and which || 
can be grouped about the spindle in whatever arrange- |! 
ment will best facilitate the application of the cutting 
tools to the work. 
Each Uni-mat is equipped with an electrically con 
trolled a-c motor which will traverse the main slide of 
the device at 100 in. per min until automatically slowed 
to a predetermined feeding rate for the remaining part 
of its total travel of 4 in. At the end of the feeding 
cycle, it can immediately revert to a rapid traverse re- 
turn or dwell a given number of seconds before return 
ing to its starting point. Three adjustable micrometer 
stops at the end of the unit control the feeding and 
traversing elements of the cycle. That portion of the 
automatic cycle concerned with the rate of feed is con- 














































(Continued on page 208) 





Fig. 3—The Uni-Mats shown mounted on the bed of 

this Monarch lathe are basically individual motor- 

driven compound rests which can be grouped about 
the spindle in the most desirable arrangement. 
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Copper-Base Alloys 


for Special Electrical Applications 


* The phosphor, aluminum and silicon bronzes, among others, have prop- 


erties peculiarly 


fitting them for 


specification in contact springs, 


other current-carrying and corrosion- and fatigue-resisting applications. 


ARTHUR L. CLARK 


Bridgeport Brass Company 


FUNDAMENTAL factor in the solution of 
many problems which confront the electrical 
manufacturing industry is the evaluation and 
In the light of changing 
conditions, engineers, manufacturers 
must keep up-to-date on new alloys which have become 


selection of suitable materials. 
designers and 


available, as well as improvements which have been 
made in existing alloys. New developments in the field 
of metallurgical research have changed the picture for 
materials with which designers may have had experi- 
ence in the past. Metal specifications must be modern- 
ized to meet higher standards and more severe condi- 
tions. The successful operation of an entire electrical 
installation may be jeopardized simply because a vital 
part is made from the wrong material, and therefore is 
subject to unnecessary failure. 

Secause of the wide range of desirable physical prop- 
erties, easy workability and corrosion resistance, copper 
and copper-base alloys have for many years found wide 
acceptance in the manufacture of electrical apparatus. 


Fig. 1—Household light switch. Contact springs are 


made from phosphor bronze. 
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However, consistent programs of metallurgical research 
and development have resulted in the addition of many 
engineering properties to the fine, enduring qualities of 
copper, brass and bronze. Dependability, from an engi- 
neering standpoint, high strength, exceptional resistance 
to wear and corrosion and high fatigue resistance make 
modern phosphor bronzes, as well as aluminum bronze 
and silicon bronzes of the Duronze type, of particular 
interest to the designers and manufacturers of electrical 
apparatus, equipment and appliances, who require de- 
giving uninterrupted 


pendable materials capable of 


service. 
PHOSPHOR BRONZE 


More than sixty years ago experimentation revealed 
that the addition of phosphorous to copper-tin alloys 
would practically eliminate the oxides ordinarily pres- 
ent. This purification helped to produce greater density, 
finer grain structure, and a tougher material which 
could be endowed with good spring properties by cold 
working. Since that time, improvements in melting, 
annealing, processing methods and equipment plus met- 
allurgical research have resulted in phosphor bronzes 
ot uniformly higher quality. Modern phosphor bronzes, 
containing from 3 to 10 per cent tin with a trace of 
phosphorus, melted in modern electric furnaces and 
processed with powerful equipment, are characterized 
by high tensile and yield strengths, great toughness and 
exceptional fatigue and corrosion resistance. Such 
phosphor bronze, when made into well designed springs, 
can withstand literally millions of cycles of flexing with- 
out failure. When one considers that, in addition to 
these properties, good phosphor bronze can be stamped 
and formed into complex shapes, it is easy to see why 
this alloy is so widely used in the manufacture of elec- 
trical equipment. One of the outstanding applications 
for phosphor bronze is in the manufacture of contact 
springs for electric light switches which frequently 
operate for years without failure. Such a switch is 
illustrated in Fig. 1. 

The following examples are presented as practical 
illustrations of how the qualities of modern phosphor 
bronze are serving electrical designers and engineers. 
On all radar equipment and practically every other type 
of electronic device, many toggle switches are used for 
opening and closing single or multiple circuits. In these 
switches it is very important that proper tension be 
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Table I—Alloys Suitable for Springs 


(From the Technical Handbook recently 


issued by 


Bridgeport Brass Company) 


switch are compactness and ability to 
withstand a temporary overload. The 
switch is designed to open under con- 
tinued overload which might be detri 
mental to the equipment involved. This 





























. Phosphor | Phosphor Nickel 
: F bronze bronze silver Tin switch also resets immediately without 
i Grade C | Grade A 18Y% Duronze 11 brass cooling 
5 35 36 B 1232 92 =" 
F Illustrated in Fig. 3 is a rotary cam 
- \nalvsis ta ia Sees , : a . 
. Cosmet, % 919 94 35 <3 () 97 0 89 0 lever switch which has one to six posi 
Fs Silicon, % 3.0 tions for complicated and unusual 
Ks Tin, % 8.0 5.5 2.0 circuits 
E Zinc, % 27.0 10.0 - 
‘ Phosphorous, “ 0.1 0.15 Relays are another important appli 
H Nickel, “% 18.0 cation for phosphor bronze. Flexibil 
f Mechanical properties ity and fatigue resistance are of prime 
& ‘Tensile strength, psi 112,000 103,000 115,000 110,000 85,000 importance because, in many cases, re- 
; Flongation, % in 2 in. 3 4 re 4 2 Micon om 08 a : nis 
Rockwell hardness B100 B93 B99 B95 B86 S77) SNS See Upreung requre- 
i : ments of at least a million cycles and 
" Physical constants the phosphor bronze c act ¢ 5 ac 
§ \ 4 ( : ‘ e phosphor bronze contact arms ac- 
y Melting point, F 1880 1920 1930 1880 1886 I SI < , 
f t Density, Ib/cu in. 318 320 314 308 317 tually vibrate with the speed of a reed. 
; é Coeff. thermal exp. per Fig. + shows a relay with contact arms 
F from 77 to 572 F ade of phosol he ses » relay 1| 
" : «10-6 10 1 99 9 2 9 3 10.4 made of phosphor bronze. Some relays 
; A Thermal conductivity, are multipole and are required to close | 
4 ao : s ‘ ; || 
; : vy 7 tt/hr/® I ‘ 47 17 71 81 in certain sequence and this sequence 
qd OS ~ ) / / é ° e eae ° | 
: ; Dien -coedectvity, is often dependent upon the ability oi 
| : % intl. copper std 4,4" i. ‘ the contact always to return to the 
i @ 68 F a as Ve = same position when the relay is de 
' Modulus of elasticity Se d vhe 1€ relay 1S cle 
l 3 (tension) psi 16,000,000} 16,000,000} 18,000,000) 15,000,000) 16,000.000 energized. Dependable spring action 
4 _ ' obviously is of utmost improtance in 
Fabrication properties Ty .2 . 
f Machinabilitv rating* 20 20 30 30 30 this application. 
Cold working G F S I. FE Phosphor bronze can perform valu- 
Hot working ] | I E KF wir ¥ 7 
Sina ead cada 1350-1550! 1350-1550 able service in many types of electrical 
| ; — equipment when it is used in the manu- 
/ Specifications aes cil ates . : 
4 ASTM B103 B103 B122 B97 | facture of tube sockets and plugs. Abil- 
t Grade C | Grade A | Alloy 4 | Type A&C ity to hold a positive contact under all 
Fa a .-B-7 . eo, ° ‘ . 
s Federa! QOQ-B-746 conditions is highly desirable and the 
f Navv 46Bl4e . , ° . 
7 AMS 4510A material used must resist corrosion and 
Sata ey variations in temperature. Jack plugs 
* Machinability rating—free cutting brass = 100. are another important application for 
4 E=Excellent. G=Good. F=Fair. P=Poor, . phosphor bronze. Here phosphor 
F All figures are nominal values and should nct be used as specifications. 


bronze adds dependability to the prod- 
uct by retaining its fine spring prop- 
erties under repeated flexing and as- 
suring positive contact each time the plug is  in- 
serted. Still another application for phosphor bronze 





maintained by the spring contact. The spring contact 
must also have a high endurance limit and be able to 
flex back and forth thousands of times under varying 
conditions without failure. Good phosphor bronze pos- 

sesses excellent properties for such applications. 
Within the last few years there has been developed 
a special type of switch which is used extensively in 
electronics equipment and elsewhere. The outstanding 
feature of this type of switch is its ability to handle 
moderately heavy loads and the fact that it requires 
very little pressure and small travel of the arm to oper- 
ate. Fig. 2 shows such a switch incorporating phosphor 
bronze and used for the control of automatically oper- 
ated gaging equipment, safety and counting devices, etc. 
The phosphor bronze must retain its dependable action 
under constant flexing of the tongue. Failure of the 
spring material in such a switch might affect the opera- 
tion of large heavy equipment, and in the case of safety 

devices, actually jeopardize life and limb. 

Another application for phosphor bronze is a com- 
bined overload switch and circuit breaker which is grow- 
ing in popularity. The main features of this type of 





Fig. 3—Rotary cam lever switch for complicated and 
unusual circuits, using phosphor bronze contact arms. 
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inc aE 
Acro Electric Co. 
Fig. 2—Switch designed for operation by slight, pre- 
cisely controlled contact pressure. 
complete switch showing contact open; switch assem- 
bly with contact closed; and the completely fabricated 
spring contact. 


is the contact spring of the centrifugal starting switch 
of split-phase motors which opens the circuit and pre- 
vents the starting winding from burning out. 

There are a great many mechanical-electrical devices 
using phosphor bronze, such as the fuel pump illustrated 
in Figure 5. Here, the phosphor bronze must maintain 
its sensitivity and dependable spring action so that it 
may respond instantly to the electrical impulses and 
actuate the metal bellows. In cases where corrosion is 
a factor or greater strength is important the bellows are 
also made from phosphor bronze. 


ALUMINUM BRONZE 


Although aluminum bronze has been known for more 
than half a century, it was not practical as a brass-mill 
product for many years. Only with the advent of elec- 
tric furnace melting and casting, modern extrusion 
presses and mill equipment, as well as increased knowl- 
edge of processing methods, has this resulted in an out- 
standing engineering material. 

Aluminum bronze is a copper-aluminum alloy which 
has this combination of fine properties—high strength, 
corrosion- and wear-resistance, and ability to withstand 
mechanical abrasion. A silicon aluminum-bronze, such 
as Duronze III (approximately 91 per cent copper, 7 
aluminum, 2 silicon), has a tensile strength in the an- 
nealed condition of more than 90,000 psi. This alloy 
hot forges readily and as a hot forging has a tensile 
strength of approximately 85,000 psi. It machines from 
50 to 75 per cent as fast as free-turning brass—an im- 
portant characteristic when it comes to lowering the 
manufacturing costs of high-strength, corrosion-resis- 
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Illustrated are |:- 


tant, screw-machine items. Because it is possible to 
hold such parts to very close tolerances, this type of 
alloy is suitable for the small precision parts used in 
different types of electrical equipment and apparatus. 
Other electrical applications are wire- and cable-connec- 
tors, pole-line hardware, fittings used on power and 
communication lines, substations and radio transmitters. 

Aluminum bronze working in combination with other 
metals and alloys results in less wear and longer life 
for both parts. It is not a bearing material, but stands 
up well when used for guides, bushings, valve stems, 
pump parts and other applications where the movement 
is not too rapid. 

It is sound practice for every designer and engineer 
to keep abreast of current developments in aluminum 
bronzes in order that new applications in the electrical] 
field for this series of alloys may not be overlooked. 

Silicon bronzes are copper-silicon alloys with fine cor- 
rosion-resistance, and exceptionally high strength which 
is attained by cold working. An important feature of 
these alloys is the fact that they retain considerable 
malleability even when hard drawn. For example, Du- 
ronze V (approximately 98 per cent copper, 2 per cent 
silicon) has a tensile strength of approximately 43,000 
psi in the annealed condition. This figure is raised con- 
siderably by cold drawing, and bolts made from the 
hard-drawn wire attain a tensile strength of more than 
100,000 psi. When properly made it is unnecessary to 
anneal such bolts or other finished items for stress re- 
lief. Of interest to manufacturers of electrical equip- 
ment is the fact that silicon bronzes of the Duronze V 
type make possible many manufacturing economies be- 
cause of their ability to withstand severe deformation by 
cold upsetting. For example, hexagonal nuts can be 
made economically by upsetting round silicon-bronze 


wire. Certain types of electrical connectors, bolts, 
(Continued on page 228) 


Allied Control Co. 


Fig. 4—Relay showing movable contact arms at top, 
made of phosphor bronze. 
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COMPONENTS 
at the IRE Engineering Show 





* Components, parts and materials were strongly represented in the stimulat- 
ing Radio Engineering Show recently sponsored by Institute of Radio Engi- 
neers; many new products such as radar components aroused special interest. 


OMPONENTS accounted for a decidedly sub- 
. stantial portion of the 168 exhibits that featured 

the Radio Engineering Show recently held by 
the Institute of Radio Engineers in conjunction with 
its Winter Technical Meeting in New York City, Janu- 
ary 23-26, inclusive. Running a gamut from the humble 
rivet to the amazing and convoluted waveguide, the ex- 
hibits of components provided a comprehensive cross- 
section of both standard and new products suitable for 
a broad range of electrical and electronic applications. 
In a show naturally highlighted by the more glamorous 
exhibits of radar equipment, television units, FM trans- 
mitters, facsimile transmission, pulse time modulation 
systems, and many complex electronic instruments de- 
veloped for heretofore secret military purposes, the 
exhibits of components stood out in their own right, 
and formed a stimulating and vital complement to the 
impressive overall presentation of the 130-odd exhibi- 
tors. 

The amazing scope and variety of recent developments 
in electron tubes was emphasized in the exhibits of lead- 
ing manufacturers in this field. Within the space of 
this review, it is, of course, impossible to comment on 
the many power tubes, amplifiers, rectifiers, oscillators 
and other of the more standard-purpose tubes, nor on 
the many new types, in some instances revealed at this 
show for the first time since wartime secrecy was lifted. 


~ 2 Bas 0 ton lt 


In the latter category were miniature and subminiature 
tubes stemming from such wartime developments as the 
radio proximity fuse; and also magnetrons, klystrons, 
and other special-purpose tubes. 


ELECTRON TUBES 


The exhibit of General Electric Company, for exam- 
ple, featured, among other tubes, a group of eight new 
tubes developed for FM and television application to 
meet requirements for operating transmitters and re- 
ceivers in the higher frequencies. In this group, and 
displayed for the first time in public, was the G-E 
GL2H21 “Phasitron,” a phase-modulator tube de- 
signed to meet Federal Communications Commission’s 
tolerances in new FM bands, and to permit the intro- 
duction of relatively wide-phase excursions at audio- 
frequency rates in a crystal controlled, radio frequency 
carrier voltage. Among the G-E television tubes was 
the 5TP4 cathode-ray tube which utilizes aluminum 
backing of the screen for high-light output and is able to 
produce a brilliant image, enlarged to provide a picture 
the size of a newspaper page. 

RCA Victor highlighted its display with the RCA 
Image Orthicon, its new television camera tube with 
unusual sensitivity to light—approaching that of the 
human eye. This factor makes possible both indoor or 





Typical of the wide scope. of electron tubes exhibited at the IRE show: Left to right, the Lewis 4C32 air-cooled 
power triode; the Federal Telephone & Radio 6C22 triode power amplifier developed for use with color televi- 
sion transmitter; a cutaway view of an 8-cavity magnetron oscillator made by Sylvania Electric Products, and a 
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compact external-anode triode (Eitel-McCullough’s 3X2500A3). 
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De Mornay-Budd, Inc 


Standard components for postwar microwave equip- 
ment are now available in waveguides such as shown 
here. Included are elbows, directional couplers, and 


guides with gages and valves. 


outdoor pickups without need for special lighting equip 
ment. Tubular in shape and only 15 in. in length by 3 
in. in diameter the tube is particularly suitable in the 
design of small, portable television cameras. (A de 
tailed description of this tube appeared on page 125, 
December, 1945, issue of EtecrricaL MANUFACTUR- 
ING. ) 

Exhibit of Raytheon Manufacturing Company, in ad- 
dition to showing its standard line of radio receiving 
tubes, displayed special tubes including subminiature 
tubes designed for hearing aids and pocket-size radio re- 
ceiving sets. Typical-of the new type of external-anode 
triodes was the Type 3X2500A3 transmitting tube ex- 
hibited by Eitel-McCullough, Inc. This tube incor- 
porates structural details featuring coaxial filament- 
stem and grid structures, and combines the space-saving 
function of a small tube (its overall length is about 8 in. 
and diameter is under 4% in.) with the dissipating abil- 
ity of larger tubes. It uses forced-air cooling and func- 
tions well into the VHF range. 

In a display of transmitting and rectifying tubes by 
Lewis Electronics, subsidiary of Aireon Manufactur- 
ing Corporation, an interesting note was struck by a 
recently developed air-cooled power triode, Lewis 4C32, 
especially designed for high frequency heating and dia- 
thermy applications. This tube features a heavy gra- 
phite anode, treated to ensure long, gas-free service, 
and an extra-heavy thoriated tungsten filament. Upper 
frequency limit of the tube with maximum power input 
is 60 me. 

A broad field of standard and special-purpose tubes 
was covered in the display of Sylvania “Electric Prod- 
ucts, Inc. Among the latter were subminiature tubes 
measuring 13 in. or less overall, available in four types 
of pentodes, a triode, a triode-heptode, and diode-pen- 
tode. All receiver types have 1.25-volt filament requir- 
ing only 0.040 amp. Also shown by Sylvania were re- 
corder tubes for facsimile reception, strobotrons for 
study of rotating and reciprocal motions as well as 
other special-purpose tubes. 

Electron tubes covering a wide field of applications 
were naturally outstanding in the large Westinghouse 
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Electric Corporation exhibit. Displayed were photo- 
tubes, high voltage rectifiers, ignitrons, thyratrons, and 
a group of new power tetrodes for FM transmitters. 

Unique feature of the Machlett Laboratories presen- 
tation was a 2-million-volt X-ray tube, originally pro- 
duced for the Navy and now available for applications 
in industrial radiography and in therapy. This tube 
has an insulating column consisting of 180-metal-to- 
glass seals and provides precision control of the elec- 
tron beam making possible a focal spot as small as 0.01 
in. Vividly contrasting with this huge tube was an ex- 
tremely small lighthouse-type tube able to operate at 
500 mc. A new field of development was reflected in 
the Machlett EG-50 tube designed as a powerful source 
for application of the so-called “soft X-rays.” 

Federal Telephone and Radio Corporation exhibited 
its lines of industrial tubes, and also included newly 
developed color television transmitting tubes. Particu- 
larly interesting in the Western Electric Company’s ex- 
hibit was a cut-away magnetron showing the cavities 
and other structural details. 

Magnetrons, as a matter of fact, came to the fore in 
a number of exhibits. In addition to those shown by 
Western Electric, they were featured by Machlett, Ray- 
theon, Sylvania and Westinghouse. (An extended dis- 
cussion on ultrahigh frequency tubes may be found in 
the article, “UHF Techniques in Radar and Communi- 
cations Systems,” on page 102.) 

Focal point of interest in cathode-ray tubes was the 
Allen B. DuMont Laboratories exhibit. A group of 10 
tubes in the oscillographic section included the 2-beam 
5SP tube with completely independent gun and deflec- 
tion plate structures enabling simultaneous presentation 
of two related or entirely independent phenomena on a 
single cathode-ray tube screen. A further development 
of this tube, the EX-2923, has four separate guns for 
similar observation of four phenomena. On the televi- 
sion side, four tubes were shown including Type 
K1013P4 designed for applications requiring maximum 
size screen. This tube provides a useful screen diame- 
ter of 18 in. with only slight curvature of the face. 


CRYSTAL PRODUCTS 


Germanium crystal rectifiers, largely a wartime de- 
velopment, and operating over a frequency range to con- 
siderably over 60 mc, were shown by Western Electric 


Company. Also exhibiting these rectifiers was Syl- 
vania Electric Products. These rectifiers find applica- 
tions as power rectifiers, second detectors, pulse genera- 
tors, d-c restorers and for many other purposes in a 
constantly expanding field of usefulness. 

Silicon crystal rectifiers also found their place in the 
Western Electric exhibit. Used as frequency convert- 
ers, low level detectors and instrument rectifiers, these 
rectifiers were shown in two types: The cartridge type 
with a ceramic insulator separating the pin and base 
ends ; and the metal-shielded type. Both types use point 
contact to the rectifying material. 

Also in the crystal field were exhibits of a new piezo- 
electric crystal produced by the Brush Development 
Company for special war applications and now available 
for commercial purposes. This crystal, identified as 
“PN,” is described as showing exceptional characteris- 


(Continued on page 192) 
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COMMUNICATION RECEIVER 


This RA-2D communication receiver for aircraft 
is an 8-channel superheterodyne, operating be- 
tween 2700 and 7000 kc. The heterodyne oscil- 
lator is crystal-controlled and the resulting inter- 
mediate frequency is 385 kc. Dual crystal 
holders and a dual oscillator section permit the 
use of two pre-tuned frequencies, as much as 
50 ke apart, for each of the 8 basic channels. 
Separate power supply units are designed for 
operation on 14- and on 28-volt systems. The 
sensitivity of this receiver is such that an input 
signal of 1 microvolt will give an output of 50 
millivolts with a signal-to-noise power ratio 
better than 4:1... With 28-volt power supply the 
current drain is 2.45 amperes. Bendix Radio 
Division of Bendix Aviation Corporation. 
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DIELECTRIC HEATING UNIT 
With an output of 5 kw at 20 megacycles, this 
portable, high-frequency dielectric heating unit 
raises the temperature of 4 lb of average-pur- 
pose material 170 F in one minute. It is designed 
as a production unit; settings of the controls 
are made by the foreman or inspector and the 
access door may then be locked. A green light 
indicates readiness and. a red light signals the 
progress of the heating operation. No starter 
button is necessary and the pre-timer auto- 
matically cuts off the power supply at the de- 
sired point. Spacing between electrodes is ad- 
justable from 12 to 412 in. The unit operates 
on 230 or 440 volts, 60 cycles, 3-phase; tube 
complement consists of one 889R and six 872A’s. 
The equipment is all housed in a steel cabinet 
measuring 2734x47x79 in. high, the entire 
weight being 1500 Ib. This unit is designated 
as the 88X0 Thermex Red Head. Thermex 
Division, The Girdler Corporation. 
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BENCH-TYPE INDUCTION HEATER 


Especially designed for production soldering, a 
this small induction heater consumes 775 watts 
at full load but only 100 watts on standby. 
Power is drawn only when soldering is taking 
place. The output frequency is 450 kc. Two 
switches comprise the controls, with provision 
for the use of a foot treadle on one of them if 
desired. Water-cooling for the work coils is 
optional. Marion Electrical Instrument Co. 


VAPOR CLEANING UNIT 


@ A ankful of cleaning solution and a steam 
generator with necessary auxiliary equipment 
are important parts but the unit would not be 
operable without a heavy-duty 34-hp motor, 
110/220-volt, single-phase, for driving all the 
mechanical elements. These include water 
pump, magneto, blower and fuel-oil pump. 
Drive is through reduction gearing and V-belt. 
Steam is generated in a coil of steel tubing 
heated by a fuel-oil burner. Steam at 100 Ib 
pressure can be ready for use in 1 min, starting 
cold. The solution tank holds 80 gal. Oakite 

Products, Inc. 


PRECISION MILLING AND 
BORING MACHINE 


A 3-hp motor driving the spindle > 
head and another of the same size 
on the table feed are both equipped 
with controls designed to facilitate 
the high-precision work for which 
this machine is designed. The 
spindle motor controls are as- 
sembled in a pendant which may 
be swung horizontally to give the 
operator direct control from the 
most convenient position. The 
movement of the table is subject 
to control from either one of two 
panels mounted upon opposite 
sides of the bed (left center in the 
picture). Kearney & Trecker 
Products Corporation. 





RINSING AND DRYING MACHINE 


This machine is designed for washing, rising and 
drying of screw-machine or small stamped parts. 
A 1\4-hp motor operates from 220 volts, 3-phase, 
to drive the pump and 5 kw of nickel-chromium 
heating elements enclosed in magnesium oxide, 
immersed in the water, are controlled by auto- 
matic relay and thermostat. The control panel 
includes overload protection for the pump, a 
switch for the heaters, and a pilot light in the 
heater circuit. Optimus Equipment Company. 


WORD-SPOTTING RECORD PLAYER 


Called the Language Master, this is basically a a> 
record player with means for accurately indi- 
cating or “spotting” any desired passages on a 
phonograph record and repeating them for an- 
alysis. The machine has a synchronous motor 
for driving the turntable, standard crystal 
pickup, 3-tube amplifier and a dynamic speaker. 
The spotting mechanism enables the user to lift 
the pickup from the record and re-position it 
accurately with the aid of an illuminated indi- 
cator carrying a scale of 0-100 grooves. Fair- 
child Camera and Instrument Corporation. 





HIGH-SPEED PUNCH PRESS 


mm The 1050-Ib flywheel of this high- 
speed, single-stroke punch press is 
driven by a 5-hp, 1200-rpm, 3- 
phase, ball-bearing, protected 
motor and power for the hydraulic 
control system is provided by a 
l-hp motor. Motor and crank- 
shaft are connected by 3 V-belts. 
Between flywheel and crankshaft is 
a cone-type friction clutch with 
cast iron-asbestos base material fac- 
ings, which obviates the necessity 
for dog-tooth mechanisms. The 
clutch is operated by hydraulie 
pressure, a force of 7000 lb holding 
it in. Frame is welded steel plate. 

Reliance Hydraulic Press, Inc. 





BAGLESS VACUUM CLEANER 


A ball-bearing motor with grease-sealed bearings ga» 
and 800-hr motor brushes drives a 2-stage tur- 
bine-type fan. Motor and fan are mounted in 
the top of the stationary reservoir into the lower 
part of which all dirt is deposited. The suction 
nozzle and attached floating brush are moved 
over the surface to be cleaned while motor, fan 
and dirt reservoir remain stationary. Attach- 
ments are provided for laundering rugs and up- 
holstery and for aerating and moth-proofing. 
Franklin-McAllister Corporation 


TWO-ELEMENT HOT PLATE 


ie Each element on this hot plate has two heats, 
< controlled by two switches. Each switch con- 
: trols one-half of the 825 watts total input of each 





element. One stamping constitutes the entire top 
and the same die makes top and bottom pieces, 
an economy designed-in. Insulated handles at 


the ends make it possible to move the appliance 

without waiting for it to cool. Receptacles for 

the ceramic disks of the heating elements are so 

designed as to reduce the transmission of heat to 

the top of the stove. Feet are sheet stampings 

and finish is plastic lacquer. General Aviation 
Equipment Company, Inc. 


ELECTRONIC VOICE RECORDER 


For office dictation, conferences, lectures and 
speeches, for telephone recording and elsewhere, 
this device uses a plastic cylinder for the record- 
ing medium, its capacity being 15 min of re- 
cording. For longer periods, such as conferences, 
a film band is available which will record up to 
52 hr without further attention. Cylinders are 
not shaved but the plastic material is flowed or 
pressed back into a smooth surface for reuse. The 
machine is equipped to record telephone con- 
versation without making connection to the tele- 
phone circuit. A small motor and electronic 
amplification equipment constitute the electrical 
elements. The Morecorder Manufacturing Co. 



















Re-Designed to Accommodate 


Standardized Electrical Equipment 


* Evolution of modern applications of electrical controls to 
machine tools is traced, with special reference to a miller com- 
pletely re-designed to integrate all electrical equipment. 


ALAN BROWN 
Industrial Designer 
W. H. Nichols and Sons 


HE DESIGNING of machine tools has gone 

through a complete metamorphosis in the past 

thirty years. It has changed as rapidly as the 
designing of automobiles and cooking stoves, but in a 
very quiet and unpublicized way. 

When machine tools were first made on a production 
hasis, the design was dominated by one thing—the sim- 
ple desire to make a machine that worked and to make 
it out of available materials and metals. No one was 
particularly disturbed if the operator had to lean over 
too far, struggle with improper leverage or suffer from 
evestrain. No one studied preliminary sketches and 
worried about dynamic symmetry and balance in ap- 


pearance. No one worried about meeting standards— 


This 1913 hand miller with belt drive had no 
electrical problems. 
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electrical or otherwise. They made their own. Their 
sole interest was to build a machine that did the job 
and would do it for a long time. 

Some time later consideration was given to the oper 
ator. The machine designer began to think of the 
operator as a part of the machine and machines were 
built so the operator could work comfortably. Speed 
changers, such as they were, were built so that they 
could be operated with one hand. 
handles and hand wheels, were designed and placed on 


Controls, such as 
the machine for ease of operation. Later, cost became 
a dominant factor in design. Again the designers had 
to expand their thinking and include “cost” in their de 
sign. The consideration of cost was brought on by 





Fig. 4—Jn the latest model, large flat surfaces ure 
provided at the rear to mount switches and controllers. 
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Fig. 2—Special recess in casting can take only one 
type of reversing switch. 


competition, and competition forced makers to develop 
new materials and methods of production and assem- 
bly. Then came the age of streamlining where appear- 
ance was put first. Dynamic symmetry finally came 
into its own. Toa great extent functionalism and con- 
venience were lost. The designers had carefully con- 
sidered the job the machine was to do. They planned 
for the convenience of the operator and the machine 
was beautiful—that is, to everyone but the maintenance 
and repair crews. In one instance a complete machine 
weighing more than five tons had to be lifted off the 
floor to replace a small electric motor. A few experi- 
ences like this and it became apparent that maintenance 
and repair could make a machine expensive. Not 
through poor labor and materials in the machine, but 
simply because of the design. So not only the operator 
and the buyer, but the service men had to be considered 
in new design. 

During the war a new person appeared on the roster 
of “those to be considered in the designing of a machine 
tool.” He was the purchasing agent. The P. A. buys 
accessories and accessories on a machine tool are largely 
the electrical equipment. The story of what happened 
to the Nichols miller will point up this discussion in a 
simple but clear manner. 

Zack in 1913 the electrical problem on the Nichols 
miller didn’t exist. The “stop and go” was simply a 
pedal or jack stick to push the belt from the idler to the 
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drive pulley and that arrangement was left to the man 
who bought the machine. The machine was satisfactory 
until 1934, when Nichols purchased the design and sup- 
plied an individual motor with each machine. A stand- 
ard 34-hp gearhead motor was mounted in such a man- 
ner that it acted as a counterweight for the sliding head 
or spindle housing. The transmission was a direct 
V-belt drive to the spindle to make full use of the power 
from the motor. The control was a heavy-duty revers- 
ing drum switch that was recessed into the main cast- 
ing. Because the recess was designed for that particu- 
lar switch, it was the only one that could be accommo- 
dated on the machine. 

Two things brought about the next change. The re- 
versing switch was obsoleted by the manufacturer and 
a magnetic starter became a “must” on machine tools. 


INTEGRATING ELECTRICAL EQUIPMENT 


Ordinarily the solution would be to change the recess 
for another switch and “hang a starter some place.” 
The changes presented an opportunity to apply some 
sound industrial design principles to the whole problem 
of the design of the miller. It was agreed that electrical 
equipment on a machine tool is no longer an attachment, 
but is an integral part of the machine and should be 
treated as such. By that is meant that all problems 
pertaining to the installation of electrical equipment 
must be considered. The problems include, first, plac- 
ing the units so that they would not be damaged in the 
operation of the machine (chips, coolant, cast-iron 
dust) ; second, placing the units so that assembly and 
wiring costs could be cut to a minimum; and third, but 
of most importance, make accommodation for any com- 
bination of standard push buttons, reversing switches 
and starters. 

This meant discarding the main patterns for the ma- 
chine and starting afresh. Sketches were submitted 
with a small scale model to illustrate space arrangement. 
The sketches and model were checked against the “com- 
plaint file” and an honest attempt was made to over- 
come those complaints. Strangely enough, the most 
violent complaints had to do with a misplaced piece of 
electrical equipment. An early change in the miller de- 
sign had added a %-hp coolant-pump motor unit. The 
motor went down into the sump on an angle and un- 
fortunately was placed where anything that fell from 
the table (either coolant or a stray wrench) landed on it. 
A totally enclosed motor might have solved it, but there 
were other problems such as emptying the tank to 
change coolant, and the important item of cost. The 
location of the starting switch didn’t meet any stand- 
ards. It was too low and the operator at times had to 
make a long reach across the work table to shut off the 
machine. The old model did haye accommodations for 
a starter box, but because of the shape of the column 
the starter was mounted on the base at the back of the 
machine almost flush with the floor. We decided that 
the new model had to meet some electrical standards 
but that some standards, such as Navy explosion-proof, 
were far beyond the needs of the average purchaser. 
The standards of the National Machine Tool Builders 
Association or those for the automotive industry are not 
arbitrary whims, but good sound guideposts set up by 
designers with experience. But even these are not 
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wanted by some of our customers. With these ex- 
tremes of requirements in wiring and electrical equip- 
ment, it meant that we not only had to accommodate 
different makes of specific parts, but we had to accom- 
modate any combination of standard units from a sim- 
ple drum switch to a full explosion-proof installation 
with separate switches and starters for each of the two 
motors. Our stock layout, however, had to afford ade- 
quate protection for both overload and no voltage. 

The new machine was designed with large flat sur- 
faces where switches and controllers could be mounted 
directly on the machine well off the floor and at a con- 
venient height for servicing. The manufacturers have 
improved the appearance of switches and starter boxes, 
taking them out of the “eyesore” class and making them 
into simple, attractive housings that blend well with 
good clean design. 

The coolant-pump problem was solved by making a 
sheet metal drawer that slid under the machine from 
the back. The same motor was mounted on the drawer 
and a plug-in receptacle was provided so that the whole 
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Fig. 3—I/n this design, the coolant pump motor is in 
an exposed place. 


unit could be purchased separately and installed on the 
machine in a matter of seconds. 

The push button on the new model was mounted on 
top of the machine about shoulder high to be reached 
easily by the operator. The reversing switch was put 
on the back of the machine because, once the setup is 
made, the direction of spindle rotation is fixed and 
should not be changed by the operator. 

The starter was mounted on the back of the machine 
to protect it from coolant aid chips. 

The original wiring plan for the standard machine 
called for the wiring of the reversing switch, starter 
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Fig. 5—Accessibility is provided by this drawer type 


coolant system, with motor in a protected position. 


and receptacle for the coolant plug as a sub-assembly, 
mounted on the machine after assembly. This proved 
unsatisfactory, as the empty boxes had to be mounted 
on the machine, the “works” reinstalled and then wired. 
The sub-assembly method was carried out by building 
a single box to house the three units. These were 
wired and the box mounted on the machine with leads 
into the motor and push button. The box will accom- 
modate any of several makes of reversing switch start- 
ers or receptacles which, from time to time, are speci- 
fied by the customer. 

The principle of accommodating any standard elec- 
trical units on a machine is not new. It is part of a 
natural trend in design development. It should be con- 
sidered by anyone who is developing a new machine or 
is restyling an old one. It is good design because it 
plans ahead, it doesn’t tie the purchasing agent down to 
one special source and it allows easy handling of special 
cases in production without costly changes in the ma 
chine construction. 





The tenth annual Westinghouse Machine Tool Electrification 
Forum sponsored by the Westinghouse Electric Corp. will 
be held at the Hotel William Penn, April 9 and 10. On the 
program will be a discussion of applications of adjustable speed 
drive to machine tools, as well as a report on the programs of 
standardization of electrical equipment for machine tools. R. 
L. Gaylord, president of Ingersoll Milling Machine Company 
and W. E. Knox, vice-president of Westinghouse International 
Company will be among the speakers. 
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Performance of D-C Motors 
Running on Thyratron Rectifiers 


« Tests indicate that heating and commutation difficulties are 
much more severe; hence with electronic speed control a larger mo- 
tor must be employed or a special motor designed for this service.* 


RAYMOND W. MOORE 


Motor Engineer 
Westinghouse Electric Corporation 


OOD speed control over a wide range of speed is is indeterminable, depending upon the polarity of the 

a requirement of many motor drive applications. residual voltage of the generator. Also the resistance 

The majority of these applications also require drop in the motor and generator armature circuit causes 
constant torque over the speed range. Adjustable-volt- a large percentage regulation at low speeds. 

age, direct-current drives of various types meet these The development of grid-controlled, gas-filled rectifier 

requirements. Since the source of power is usually tubes of sufficient size to deliver 500 watts or more has 

alternating current, an a-c to d-c motor-generator set, resulted in their use in circuits to obtain adjustable d-c 

a source of excitation, and a d-c driving motor can be voltage from an a-c source. Precise speed control over 





used. The usable speed range of these devices is eight a wide range of speed by armature voltage control can 

or ten to one by adjustable voltage, because the residual be obtained with these rectifier systems. Since the rec- 

voltages of the generator limits the lowest value of volt tifier source has no residual and since regulating cir 

age which it is possible to attain. Actually this voltage cuits can be added to the rectifier, verv good speed regu- 
lation can be obtained. 


* Abstrz -d from ; sis § itte » Gri ate Sc ] _— . o ee ‘ . y 
Abstracted from a thesis submitted to the Graduate School The design of the d-c driving motor for use with ‘Giis 


of the University of Pittsburgh in partial fulfillment of the Z ee : sk a ; 
requirements for the degree of Master of Science. type of rectifier circuit is more difficult than with steady 


Fig. 1—Control circuit of a d-c motor operated from an a-c source through grid-controlled, gas-filled rectifier 
tubes. Phase-shift control of grid firing is at top, left, while associated grid control circuit with speed control 
rheostat is boxed at right. 
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Table I—Temperature Rise Tests on a 1-HP, 220-Volt Motor Operating on 
Steady Direct Current and on Thyratron Tubes 


Power | Torque} Field Arm. Ave. Rms 
Line supply | Rpm lb-ft | amp. volts amp. amp. 
1 | Pured-c |1750 | 3 | .184 | 218 | 4.30 | 4.30 
2 Pure d-c | 200 | 3 | in| 8 4.30 | 4.3 
3 | Pured-c | 100 | 3 | .174 | 28 4.30 | 4.3 
4 | Pured-c | 20 ; tlBs 19 4.30 | 4.3 
5 | Electronic) 1750 3 178 212 4 3 6.66 
control | 
6 | Electronic! 200 3 165 37.5 43 | 6.66 
control | | | 
7 | Electronic} 200 2 17 34 2.85 4.3 
contiol | 
8 Electronic} 200 0 | 18 25.5 23 495 
contre] | 
9 | Electronic! 100 3 16 30.5 4.3 6.66 
| control 
10 | Electronic! 20 | 3 16 22 4.3 6.66 
| control 
11 * 200 3 18 38 4.3 4.52 


| 
! | | 
} | 
| | 
| 








* Electronic control with a 383-millihenry reactor in series with motor armature. 
, a few pin sparks across face of brush; 114, pin sparks across most of the brush face (may be 


** Commutation rating: 1, black; 1! 
destructive). 





| Temperature rise, C 

















Form Arm. Arm. | Com mg.| Shunt | Commu-| Commu- 
factor | copper| iron pole field tator | tation** 
10 | 19 | 24 16 9 | 20 | 1 
1.0 30 39 31.5 | 34 27 | 1 
| 1.0 38 43 | 35 3 «41 ~«33—~C«d 
10 | 34 42 38 oR 1 3 
1.55 | 31.5 | 34.5 31:5 31.5| 27.5] 1% 
| 1.55 | 82 87 | 78 | 70 | 61 | 1M 
| | | 
| 1.51 45 48 45.5] 47 344 0=«| CK 
| 
| 2.15 | 12 13 13 22 10 | 1 
| 1.55 | 86 94 91 | 87 67 | 1% 
| | | 
1 1.55 | 83 97 94 7 | 6 | 1% 
| | 
1 1.05 | 33.5] 41.5] 34 | 38 7 | 1 
| | | | 











direct current. The pulsating current causes increased 
heating for the same torque as compared to that when 
the motor is operated on steady direct current and good 
commutation is more difficult to obtain. Because of the 
pulsating torque there is also more noise and vibration. 
In the past several years there have been many applica- 
tions of this system in sizes up to 10 hp. 


TYPICAL RECTIFIER CIRCUITS 


\ typical single-phase full-wave rectifier circuit is 
shown in Fig. 1. Power is supplied to the motor arma- 
ture by two thyratrons firing alternately, and motor 
shunt field excitation is supplied by a smaller, separate 
full-wave rectifier, not shown. Since the voltage regu- 
lation of a thyratron rectifier circuit with constant firing 
angle is very poor, means are provided for varying the 
firing angle. Hence, besides a source of a-c voltage and 
an adjustable d-c voltage for speed control, the grid cir- 
cuit consists of /R drop compensation, counter emf, 
feedback, and current-limiting devices. The a-c grid 
voltage is supplied from a phase-shift circuit, and a, po- 
tentiometer is provided to control the d-c grid voltage 
to control the motor speed. A network of resistors and 
auxiliary tubes is used to change this value of d-c volt- 
age with load to provide /R drop compensation, counter 
emf, and speed correction. A more complete description 
of a typical circuit may be found in various papers on 
this subject.}> 2 

The firing angle of the armature rectifiers is con- 
trolled by their grids, but the stopping angle occurs at 
current zero. With an inductive load, current zero oc- 
curs later than voltage zero ; therefore, the average value 
of the voltage applied to the motor armature is the aver- 
age value of a part of the positive half-cycle of the volt- 
age wave beginning with the angle of fire plus that part 
of the negative half-cycle up to the angle of extinction. 
sy varying the angle of fire the average voltage may be 
varied over a wide range. This variation of firing angle 
need not be large to obtain a variation in average volt- 
age of ten to one or greater, as can be seen diagrammat- 
ically in Fig. 2. 
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Fig. 2 (a) and (b) show how with small changes in 
d-c grid voltage a critical adjustment of firing angle of 
the thyratrons and, therefore, a critical adjustment of 
average armature voltage over a fairly wide range can 
be obtained. In Fig. 2, E, is applied a-c plate voltage, 
I, is motor armature current and E£, is applied grid 
voltage, consisting of a d-c component Fy-4¢- and an a-c 
component shifted in phase with respect to the a-c plate 
voltage. The applied motor armature voltage is shown 
by the cross-hatched sections consisting of part of the 


positive and part of the negative lobes. The average 





Phase shi tt 


(6) 


Fig. 2—Principle of phase-shift control of voltage from 

rectifier tube. Diagrams show how small changes in 

d-c grid voltage give a critical adjustment of average 
armature voltage over a fairly wide range. 
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Table Il—Constants of Motor Tested with 
Steady D-C Power and With 
Electronic Rectifiers 


Rating:—1 HP, 1750 rpm, 230 volts, 4 amperes d-c 


No. of armature slots 20 
No. of comm. bars 

Turns per coil 13 
Armature res., ohms 

Shunt coil turns 

Shunt coil resistance, ohms 

No. of comm. coil turns 

Comm. ccil resistance, ohms 

No. of main poles 

No. of comm. poles 

Air gap, single, in. 

Inductance of armature plus interpole, mh 


d-c voltage applied is the average ordinate of the cross- 
hatched sections. At (a) the average applied voltage 
is appreciable, whereas at (b) a slight decrease in d-¢ 
grid voltage has delayed the firing angle of the tube and 
the average applied armature voltage is small since the 
angle of conduction remains practically constant. The 
adjustment is critical because by means of the phase- 
shift circuit (Fig. 1) the grid voltage reaches the value 
of critical grid voltage in a range where its rate of 
change is greatest. The critical grid voltage Ey-or 
at which the tube fires is assumed to be the same for 
both the conditions shown. 

The firing angle of the tubes may be set to give con- 
tinuous conduction or conduction consisting of current 
pulses. For a wide range of speed a reactor must be 
used to obtain continuous conduction and eliminate any 
discontinuities. Since the size and cost of such a reac- 


tor generally becomes prohibitive, discontinuous conduc- 
tion is generally used. 

It would be expected that for the same output torque 
the heating would be greater for a motor operated from 
a rectifier source than the heating when operated from 


steady direct current. Table I summarizes the results 
of a series of heat tests taken on a 1-hp, 230-volt, 1750- 
rpm, open motor to determine its temperature rise for 
various conditions of speed and loading, with two types 
of power supply. In the first series of tests power was 
steady direct current (lines 1-4) and in the second series 
a full-wave, grid-controlled, electronic rectifier supplied 
power in discontinuous pulses. For test recorded on 
line 11, a 383ymillihenry reactor was used, giving con- 
tinuous conduction. Motor specifications are given in 
Table II. The motor was loaded by means of an elec- 
tric dynamometer. The average armature current was 
read on a D’Arsonval type meter and the same type 
meter was used to read the field amperes and the arma- 
ture voltage; thus average values are given in Table I. 
The root-mean-square current was read on a thermal 
type ammeter. [ 

The no-load iron losses of a d-c machine cannot be 
calculated with a better accuracy than plus or minus 25 
per cent and because of variations in material and man- 
ufacturing procedure the accuracy is often not this good. 
On the other hand, reliable test data can be obtained. 
The load losses are very difficult to calculate and are 
also difficult to measure unless very accurate meters and 
dynamometers are used. These difficulties are increased 


considerably when the motor is operated from a rectifier - 


source since the armature current, and therefore the 
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torque, is pulsating. Also, the voltage measured across 
the armature is not a single sine wave but one of many 
frequencies. 

These tests show that the heating is very much more 
when a thyratron rectifier source is used if the form 
factor is high. When a reactor is used to reduce the 
form factor, the heating becomes approximately the 
same as with steady direct current. 

A full-wave rectifier was used for obtaining field ex- 
citation. Because of the high inductance of the field the 
pulsations are greatly reduced and the increase in losses 
over those occurring when steady d-c is used is not ap- 
preciable. The pulsating armature current causes in- 
creases in copper losses, iron losses, and load losses. 
Because of the difficulty in calculating losses directly, it 
is more convenient to consider such losses in terms of an 
increase in the losses when operating a motor from 
steady d-c. This requires a knowledge of the losses of 
a motor when operated from steady d-c. 

The losses in a d-c machine are covered very com- 
pletely in several references.4-5 The losses in d-c 
motors are: 

T?R losses in armature and field windings 

Core losses 

Load losses 

Brush contact losses 

Mechanical losses. 

The /?R losses are those resulting from the resistance 
of the conductors to the line current or to the field cur- 
rents. When a pulsating current is flowing, the rms 
value of current must be used to calculate these losses. 
In the size of machines considered the d-c resistance 
can be used because the conductors are small. For con- 
tinuous conduction appreciably higher frequencies exist 
and skin effect must be considered when the depth of 
penetration of the current is less than depth of conduc- 
tor. Considering a 60-cycle, full-wave rectifier supply- 
ing a pulsating continuous current, the 600-cycle com- 
ponent is approximately 10 per cent of the fundamental 
ripple. At 600 cycles the depth of penetration is 0.0376 
in. 

For discontinuous conduction there is an unequal dis- 
tribution of currents throughout the cross-section of the 
conductor because of the transient conditions during 
each cycle. These effects are negligible in small, indus- 
trial-size machines, however. The square of the form 
factor times the steady d-c /?R loss gives a good ap- 
proximation of the actual /?R losses. 


DETERMINATION OF IRON LOSSES 


For steady d-c the no-load iron losses are generally 
obtained by test. They include the eddy-current losses 
in the armature conductors at no load and the eddy- 
current and hysteresis losses in all iron parts of the 
machine under no-load flux distribution. The impor- 
tant losses in the latter category occur in the teeth and 
core and in the pole face resulting from bunching of the 
flux at the teeth. The other losses occur in all parts of 
the magnetic circuit because of the flux pulsations re- 
sulting from changes in air-gap reluctance. 

In Table III are listed the losses determined by two 
methods for the motor when operated on steady d-c. 
The first shows a calculation of losses from test results. 
The second gives the losses as obtained by input-output 
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tests. The agreement between the results is very poor 
when judged on a percentage basis. These discrepan- 
cies are due to errors in measurement, to variation of 
test conditions, and to inaccuracies in assumptions con- 
cerning brush-drop losses and load losses. Thus the 
losses calculated from test for pure direct current as 
given in Table III are 257.4 watts as compared to the 
loss of 280 watts obtained by an input-output test. 

The load losses of a d-c machine are those losses re- 
sulting from the machine carrying load. Included in 
these are the increase in iron losses, both hysteresis and 
eddy current, in pole face and teeth because of the dis- 
tortion of air-gap flux by armature reaction and the 
I?R losses in the short-circuited conductors undergoing 
commutation, and the brush contact for the circulating 
currents which may be appreciable if the compensation 
is not correct. These losses are generally so small as 
to be indeterminable for industrial-size machines. 

There will be additional load losses when operating 
a motor from a rectifier source because the armature 


Table 11]—Heat Losses in Watts on a 1-Hp 
Motor, 230 Volts, 4.3 Amp, Operating on 
Steady Direct Current 


Rpm 

1?R (total) 

Field loss 

Brush 1?R 

Core loss (by test) 

Assumed load loss 

Total electrical and mag- 
netic losses 

Friction and windage 

Total losses 

Losses by input-output 





distortion ampere-turns acting across the pole face may 
be as much as three times that with steady direct cur- 
rent. On the motor studied at full load it was 2.72 
times the average value. These losses depend on the 
peak density in the section affected and may therefore 
become large. Since the armature current is pulsating, 
any iron section carrying flux resulting from armature 
current will have an additional hysteresis and eddy- 
current loss. This includes teeth, pole tips, bands, end 
rings, and interpoles. The circulating currents in the 
short-circuit coils undergoing commutation are in- 
creased for a number of reasons. First, if the interpole 
is solid iron, its effective compensation is not obtained 
and those sections of the interpole which carry flux be- 
come saturated at the peak values of current. Second, 
the reactance volts per coil increase directly as the. cur- 
rent increases, assuming no saturation in the leakage 
paths. Third, the pulsation of main field flux induces a 
transformer voltage in the short-circuited coils. 

In the motor tested the /*R losses of the armature 
are the major factor causing its heating. It is assumed 
that the friction and windage losses as such do not 
cause heating. At 1750 rpm with steady d-c, the losses 
in the armature including brush /?R loss are 135.3 watts 
from Table III. Referring to Table I, the average 
temperature rise of the armature iron and copper is 21.5 
C, giving 6.30 watts per degree rise. Increasing the 
I2R losses only by the square of the form factor (1.55 
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from Table I, line 5) gives a total armature loss of 
251.5 watts or a rise of 39.8. The field loss did not 
increase appreciably for the test given in line 5 as com- 
pared to that for line 1 ; however, the field temperature 
increased from 19 C to 31.5C. For the test with steady 
direct current, a major portion of the shunt field heat- 
ing is a result of the field losses, but it is evident that for 
the test given in line 5 almost half of the field heating 
results from the armature losses. Some of the heating, 
however, may result from increased pole-face losses. 
Since a different distribution of heating exists for the 
tests of line 5, the temperature rise obtained from the 
use of the motor operated on steady d-c is only an 
estimate. 


To eliminate the effects of the ventilating air through 
the motor, a comparison can be made at 20 rpm when 
the ventilation is for all practical purposes zero. This 
involves a comparison of lines 4 and 10. Assuming that 
half the field heating comes from the armature, then 
the fields dissipate 79.8 watts with a rise of 37 C, or 
2.15 watts per degree. The total heat dissipated in the 
armature is then 43 watts for a rise of 38 C average. 
This gives 1.15 watts per degree for steady direct cur- 
rent. In line 10 the average armature rise is 90 C, in- 
dicating that the armature is dissipating 104 watts and 
the field 169 watts. This gives 233 watts appearing in 
the armature. The /?R losses multiplied by the square 
of the form factor is 251.5 watts, the same as before, 
which is a pessimistic estimate of the losses. 

(Continued on page 210) 


Cemented Carbide Bearings for Grinder 


Replacement of standard 
ball bearings on Dumore 
“toolpost” grinder spindles 
by  sleeve-type bearings 
made of solid cemented 
carbide running . against 
solid cemented carbide 
made it possible for Car- 
boloy Company, Inc., De- 
troit, to obtain an increase 
in bearing life of almost 
50:1. Installed for finish- 
ing internal and external 


surfaces of carbide die 
nibs, these grinders em- 
ploy diamond wheels which 
require about ten times the 
wheel pressure employed 
with ordinary abrasive 
wheels. 

After being in continuous 
operation throughout two 8 
hour shifts per day for 
more than two years only 
about 0.000004 in. of wear 
has been observed. 





















FELT-= 


Versatile Engineering Material 


* Its countless work-a-day uses tends to obscure the multi-purpose 
engineering functions of felt in precision-designed parts for a wide 
range of products; new wartime uses have given impetus to research. 


NIRAN BATES POPE, Secretary, Standardization Committee, The Felt Association 


OOL felt is an especially important member of 
the non-structural materials group because it 
satisfies a greater number of design purposes 

than almost any other. 
filler, to justify the surfaces of mating parts, or as a 
squeak and rattle preventive, it becomes in other in- 
stances a carefully designed part on which the operation 
of some delicate mechanism wholly depends. 


Often used as a mere space- 


Consider, for example, the variety of purposes em- 
braced respectively by felt parts designed for use as a 
ball bearing seal, an oil wick in a portable electric fan, 
or as an inking roller on an automatic printing machine, 
such as a postage meter. In the first application. 
abrasive particles in dust or sludge, as well as moisture 
and corrosive liquids, are excluded from finely finished 
surfaces working under extremely 
where lubricants must be conserved and uncontaimi 
nated. In the second, the lubricant must be filtered and 
lifted at a predetermined rate from an oil well to a feed 
To pre- 


small clearances, 


ing point and spread uniformly on a journal. 
vent overflow and waste, this tiny self-contained lubri 


cating system must start and stop automatically with 
In the third application a reservoir is 
provided for a moderately heavy pigment, in combina- 


the machine. 


tion with rapid surface distribution, compressibility to 
embrace the convolutions of the type, and elastic re- 
covery to prevent indentation of the surface. All three 
uses, it will be noticed, involve long-continued opera- 
tion with a minimum of attention and without percep- 
tible wear, and are typical of the essential function of 
designed felt parts in the continued performance of 
many machines. 


WAR EXPERIENCES AIDED RESEARCH 


Its wide range of usefulness, combined with ready 
availability in all types, gave to felt a very considerable 
preference in wartime designing. Numerous military 
applications were carried over from previous experience 
in similar civilian products. This background accounted 
for specifications calling for literally millions of oil 
retainers, dust shields, bumpers and gaskets for motor 
vehicles. Other applications were new and distinctive, 
bred of new requirements, notably in instrumentation 
and the design of delicate appliances, some of which are 
already being translated into civilian use. 

In the famous walkie-talkie of the Signal Corps, a pad 
of soft felt in the upper part of the case embraces the 


Fig. 3—Detail indicates how felt 

is used effectively as a clutch mate- 

rial in a tension friction drive in- 

corporated in a RCA 16-mm sound 
film projector. 
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Table I—The Functional Uses of Felt 






Dry Cushioning 
Frictional: Surfacing: 
(a) Dynamic: (Coating and lining) 
(Polishing and grinding)! Packaging 
(b) Static: Sound-absorption 
(Clutches and brakes) Thermal insulation 
Shock absorbing 
Vibration—isolation Wet 
Spacing: Sealing 
(Washers, gaskets, packing) Filtration? 
Padding Wicking 


' Includes wet and dry abrasion and grease pclishing. 
Includes filtration of liquids and also of vapors, as in air condi- 
ticning appliances and gas masks, respectively. 


tips of the tubes and prevents them from shaking loose 
in their sockets. Another wartime example of pre- 
cision design involving a felt requirement is a bomb- 
sight casting in which a strip gasket of felt is employed 
for the dual purpose of lubricating a slide and also ex- 
cluding light. The smallest of these gaskets is no more 
than 345 in. x % in. in cross section and it is set in a 
machined channel from which its upper surface pro- 
trudes 0.015 in. As the height of the gasket is a dimen- 
sion calculated to afford a predetermined pressure 
against the contacting surface, it is obvious that the felt 
must be cut to fine tolerances and that the material must - 
be free from any tendency to swell under working 
conditions, thereby tending to interfere with the mechan- 
ical operations of the instrument. 

In addition to the greatly enlarged experience of de- 
signers in using felt during the past five years, and of 
the felt industry in meeting the exacting requirements of 
government specifications, marked advances also have 
been made recently in research and coding of data on 
performance. As a result, the selectivity of felt has 
been greatly improved, while leading producers are 
much better qualified than ever before 
to render technical service to designers 
during development and in the final 
stages of production designs. 


Table II—SAE Standard Mechanical Felt Specifications 


Elongation, per cent 





Load, psi 


Fig. 1—Elongation of standard mechanical felts at 
non-destructive tensile loads is shown in this graph. 


plications of felt runs in the hundreds of items and 
would convey the impression that it is a material 
of convenience in design, but it would not be 
as quickly apparent that it is an engineering ma- 
terial of multiple characteristics having clearly 
defined uses in design. Its versatility permits some 
applications that are mutually conflicting, such as 
sealing, which excludes liquids; filtration, which per- 
mits liquids and even vapors to flow while retaining 
solid particles ; and wicking, which induces liquid trans- 
fer by capillary attraction. Felt is able to satisfy these 
different requirements only by reason of being adaptable 




























































| Solubles | 
A typical research project was spon- | Actual |Carbon] +1 +4 | 

sored by the Felt Association, Inc., Trade | wool | tetra | == | Com- | | Break- | tance 
which conducted a testing program designa-| SAE | Color | content |chloride} Water | bined | Ash ing | min. Ib 

; fe il 8 ; : tion No. } min. max. | max. | max. | max. | strength] per 2-in. 
through its Fact-Finding Committee, in | % % % %, % | min. psi] width 
rhich roup of manufacturers fur- oo - eee ee : - ea 
Oe ea ven ea Back | F-1 |Whitel 95 | 2.5 | 2.5 | 3.0 | 1.0 | 500 33 
nished parallel samples of standar« check | F-2 | Any*| 95 2.5 25 | 40 | 1:5 500 30 
materials for testing by an independent F-3 |Gray | 90 2.5 | ®*) 435 1.5 | 400 24 

. “| » . - errrse ” ee tee te bee neley 
laboratory. The results provided both Extra | F-5 |Whitel 95 | 2.5 | 25 3.0 10 | 400 18 
a check on the manufacturers’ adher- firm | F4 a | 92 2.5 | 2.5 4.5 1.5 275 16 
ence to the felt standards of the Society pad | F-7 | Gray | x 3.0 | 40 | 70) 20 | oo | 2 
of Automotive Engineers and the test | Firm |’ F-10 White| 95 | 2.5 2.5 3.0 1.0 | 225 8 
methods approved by the American pad as Gray | 92 | 3 aa 2s ‘4 oo : 
a ls : : ; ‘ F-12 | Gray 85 0 ms ».5 ’ 
Society for Testing Materials in their F-13 |Gray | 75 4.0 4.0 8.0 2.5 75 2 
standard No. D-461-44. They also | F-15 | Gray 55 4.0 | 5.0 9.0 4.0 | 75 2 
surveyed the characteristic behavior of Soft | F-26 | Ger | “45 | 8.0 | 6.0 | 14.0 aie oo , 
standard felts under common working pad 2.5 3.0 
~ ota ~ Ia . nein a — | a a) ——_ ara ae Se 
conditions. Performance data of the Ball. | F-50|White! 95 2.5 | 2.5 3.0 1.0 | 500 2 
latter class, which the association is bearing} F-51 |Gray | 92 aS | +23 4.5 1.5 | 300 . 
now engaged in assembling and record- felt eab ess Cea nae  canellincapaiad ine ccna iaieeaneea 6 : 
ing systematically, are obviously of Lining | F-55 |Gray’| 75 40 | 40 so 1301 20 | 2 
great present and prospective value to ' Except gray and black. . , ‘ 
the designer using felt parts. 2 Splitting resistance is not applicable to felts less than 3¢-in. in thickness. 


A mere recitation of the known ap- 
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3 Gray or black. 



















Table 111—Thickness Tolerances and Weights of 


SAB Standard Felts* 


Weight, 
Lb per sq yd 


— 
Mis. See 


Thickness, in. 
Nom- | 
inal 


seams liniiincaensicciil tin 


SAE 
No. 


SAE + 
No. 


ate _—_——— 


Nom- | 
inal 1 Min. 


Tolerance 


| Min. | Max. 


~ 
xa 


112 
173 | 
235 | 
296 
358 | 
480 | 


112 | 
173 
. 235 
. 296 
358 
480 


137 
201 
265 
329 
392 
520 


137 
.201 
265 
329 
392 
520 


137 
. 203 
265 
334 
399 


9 
85 
8 
a9 


“105, 
. 164 
229 
. 282 
. 341 
.460 
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.223 
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Table MI-A—Weight of Ball-Bearing and Lining Felts* 


Weight of felt, ounces per yard 


inches 


070 


Nominal thickness, 
060 065 


SAE 
No. 

neo 
F-50 
and 20.0 | 22.0 24.0 26.0 | 
F-51 | | | 
F-55 17.0 | 18.5 | 20.0 | 
| rl | | 


075 


050 


055 


28.0 30.0 


to a controlled adjustment of its physical properties. 
The independent variable in this case is porosity, or, 
more exactly, the relative compactness of the fibrous 
structure. This is measured by the weight-volume 
ratio, and for grading purposes is commonly specified 
in terms of unit weight. 

The functional list, Table I, outlines the areas of de- 
sign in which felt is logically applied, and is arranged 
roughly according to the range of density required. 
Relevant to density are also hardness and elasticity. 

Unlike many, if not most of the engineering ma- 
terials, wool felt is fabricated by mechanical methods, 
without resort to chemical change. Therefore, the char- 
acteristics of the finished product are the characteristics 
of the constituent fibers, which behave collectively in the 
product very much as they would individually, with the 
difference that felted wool fibers are constrained by 
mutual interference and friction. 

The gradation of the several mechanical properties, 
which makes felt adaptable to widely divergent uses, re- 
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Thickness, in. 


T ole rance 


Max. 


. 145 
211 
.277 
342 
408 
.540 


145 
211 
.277 
342 
.408 
. 540 


. 150 
aif 
. 283 
.350 
416 
.550 


165 
. 233 
.302 
.370 
438 | 


crw7c 


575. 


*Weights shown are for SAE Standard width of 60 in. For 72 in.-goods, which 
are available in a number of grades, weights are proportionately greater. 


sults from the prolongation of the felting 
process. Subsequent treatments are fre- 
quently, though not invariably, applied 
to modify specific properties in various 
ways, but basically felt is simply wool 
which has been consolidated methodi- 
cally by interweaving and compacting 
The closer the 
fibril engagement which amounts to ap- 
proximate solidification in “rock-hard” 
sheets, the greater the quantity of wool 
involved per unit of volume. Hence, 
the greater the specific weight the 
greater will be the strength and rigidity 
and the less the pliability and elasticity 
of the material. This explains the use 
of weight as the principal basis of se- 
lection of mechanical felts. 

Standard roll felts are fabricated in 
a range extending from 12 lb per sq 
yd per in. of thickness for the light 
weight and lining felts, up to 16 lb per 
sq yd for the so-called “white back 
check.” The latter is the top grade for 
standard roll felts and the preferred 
quality for washers, bushings, bumpers 
and other parts where resistance to 
wear and abrasion are required. Sheet 
felts, the harder variety of this mate- 
rial, are fabricated in standard weights 
ranging from 12 lb per sq yd per in. 
of thickness for the soft grades, up to 
32 lb per sq yd per in. of thickness for 
the rock-hard grades. In more familiar 
engineering units these weights are 
equivalent to a range of 16 to 21 lb per 
cu ft for roll felts, and 16 to 43 Ib per 
cu ft for sheet felts. 

The principal distinction between roll 
and sheet felts, apart from density, is 
dimensional. Roll felts are customarily 
fabricated in the piece, 40 yd long and 
60 or 72 in. wide, and range in thick- 
ness from 4g in. to 1 in. Sheet felts. 
are usually produced approximately 36 x 36 in. in size in 
a standard thickness range of %4 to 3 in.* Sheets are ob- 
viously more easily handled. 


Weight, 
| Ib per sq yd 


Min. | Max. 


the constituent fibers. 


085 


34.0 
26.0 


FIBROUS STRUCTURE 


Apart from size and the fact that the two classes of 
material occupy complementary ranges of weight, two 
points of structural difference should be noted. In the 
manufacture of roll felts the carded fibers are piled in 
batts having the alternate webs criss-crossed diagonally 
to afford transverse strength, whereas in sheet felts 
the alternate webs are oriented through 90 deg. This 
not only produces uniform strength but in felt “bobs” 
or turned wheels and special shapes used in grinding 
operation, assures a more uniform radial distribution 


(Continued on page 214) 


*For a technical description of the felt aes process, 
see “Mechanical Properties and Uses of Wool Felt,” 7 W. H. 
Lehmberg, Mechanical Engineering, Feb. 1945, page 9 
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Design and Construction 


of Radar Series Spark Gap Tubes 


* Availability of a new process of joining aluminum to steel allowed 
materials to be chosen primarily because of their suitability as ele- 
ments of a radar component rather than for their ease in fabrication. 


JOHN H. FINDLAY 


Section Engineer, Microwave Development Section 
Westinghouse Electric Corporation 


radar equipment, a voltage pulse with a dura- 

tion of the order of 1 microsecond is applied 
to the transmitter. The repetition rate of these voltage 
pulses is of the order of 1000 cycles per second. Fig. 1 
shows a schematic diagram of the modulator circuit 
which produces the voltage pulses of the required dura- 
tion, shape and at the desired repetition rate. In this 
circuit the pulse network is charged by the d-c supply 
through the charging choke and the primary of the 
pulse transformer in series. At the desired repetition 
rate the trigger generator supplies voltage surges to 
the spark gap tubes causing them to break down and 
become conducting. When the gaps break down the 
charge on the pulse network is discharged causing a 
high current to flow for a microsecond through the 
spark gap tubes and the primary of the pulse trans- 
former in series. The high current pulses in the pri- 
mary of the pulse transformer produces the required 
voltage pulses in the secondary. The resistors R have 
a value of several megohms and serve to balance the 


\ CCORDING to recently published literature on 


Chargin 
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> 
q 
S 
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voltage across the gaps. The charging choke prevents 
the gaps from shorting the d-c supply during the short 
interval when they are conducting but permits the 
charging current to flow to the pulse network during 
the longer interval when the gaps are not conducting. 

One of the main requirements placed on the spark 
gap tubes is that their breakdown voltages lie within 
a narrow range. It is essential that they never break 
down below a certain critical voltage and always break 
down below another slightly higher critieal voltage. It 
is also essential that their breakdown voltage remain 
reasonably constant during life. The breakdown vol- 
tage of the spark gaps described in this article is of 
the order of 10 kilovolts. 

Another important test characteristic required of the 
gaps is that they be capable of conducting peak cur- 
rents of the order of 300 amperes at a duty cycle of 
0.001. It is also necessary that the voltage drop across 
the gap be low during the conducting part of the 
cycle. 

The desired electrical characteristics described above 


ie] 


Transmitter 


Pulse 
network 


Pulse 
transformer 


generator 





Fig. 1—Schematic diagram of modulator circuit for producing voltage pulses of the order of 1 microsecond 
duration through the employment of series spark gap tubes. 
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determine the mechanical design and the choice of ma- 
The electrical characteristics depend on the 
upon the shape of the 


terials. 
geometry of the gap, that is, 
anode and cathode and their spacing, and on the na- 
ture and pressure of the gas used for filling. In order 
that the breakdown voltages of the gaps may be held 
within narrow limits during manutacture, it is essen- 
tial that the mechanical design of the device be such 
that the spacing between the electrodes may be con- 
trolled easily during assembly. It is also essential that 
the spacing between the electrodes does not change due 
to vibration and shock experienced in service. 

During the operation of discharge devices of this 
kind material is removed from the cathode and depos- 
ited on the anode due to sputtering. This phenom 
enon will normally cause a gradual change during lite 
in the spacing between the electrodes, and therefore 
produce a change in the breakdown voltage. For this 
reason, the material chosen for the cathode should have 
a low rate of sputtering. However, sputtering cannot 
be eliminated entirely. If cathode material is deposited 
on one point of the anode a spike will form which 
reduces the spacing between the anode and cathode at 
this point. This reduction in spacing causes the rate 
of deposition of material to increase and a rapid change 
in breakdown voltage occurs. Therefore, the shape oi 
the electrodes should be such that the formation of 
spikes is reduced to a minimum. 


MECHANICAL DESIGN AND PROCESSING 


A consideration of the facts described above produced 
the mechanical design shown in Fig. 2, which is a 
view of a section through the axis of the cylindrical 
structure. In assembling the spark gap, the steel anode 
rod is welded and brazed to the kovar (cobalt-nickel- 
iron alloy) anode cup so that they are concentric. A 
solid aluminum cylinder is bonded to the steel cathode 
support by the Al-Fin process and then is machined 
into the tubular structure shown. 

The Al-Fin process is a method for integrally join- 
ing aluminum and the common aluminum alloys to steel 
or other base metals. It was originally developed by 
the Al-Fin Corporation, a subsidiary of Fairchild En- 
gine and Airplane Corporation, for the manufacture of 
aluminum-finned steel cylinder barrels for use in air- 
craft engines. The process consists essentially of cast- 
ing light metals in the usual manner against a specially 


Kovar cathode Steel cathode Glass 
eyelet i support —_ bulb 


Kovar anode 
cup, 


‘ 
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Fig. 2—Cross-sectional view of a cylindrical spark 
gap tube, illustrating the diverse materials employed 
and the methods of joining them. 


prepared steel or other base metal surface. Complete 
information on the process is not available at present 
except to say an intermediate alloy consisting essen- 
tially of iron and aluminum is formed which ranges 
from 0.0005 to 0.002 in. thick. Among other functions, 
this intermediate alloy curbs the unequal thermal ex 
pansion rates of aluminum and steel. The thermal 
expansion of the two metals is roughly in the ratio of 
two to one. At the same time, the thin bond does not 
act as a serious barrier to the thermal and electrical 
conductivity needed in a spark gap tube of the type 
described. Strength is of no particular consideration 
in this application, although it is a factor in the case 
of aluminum muffs on steel cylinders for aircraft. 

In the spark-gap example cited, a solid aluminum 
cylinder is cast about the steel cathode support in a 
permanent mold after which the aluminum cathode is 
turned on the outside diameter and bored within to 
produce the tubular form illustrated in Fig. 2. The 
steel cathode support is spot welded to the kovar 
cathode eyelet using a fixture for concentricity. 

While sealing the cathode and anode assemblies to 
the glass bulb on a glass lathe,* a fixture surrounding 
the anode rod is inserted inside the cathode through the 
open end of the cathode eyelet. This fixture does a 
much better job than chucking the electrodes in the 
glass lathe at their extreme outer ends and holds the 
two electrodes concentric to very close tolerances dur- 
ing sealing. The last assembly operation consists of 
seam welding the kovar header with the steel tubula- 
tion already brazed to it into the cathode eyelet. 

\fter assembly, the spark gap is pumped to a good 
vacuum and filled with a mixture of hydrogen and 
argon at a pressure of from 1 to 3 atmospheres, de- 
pending on the desired breakdown voltage. Then the 
metal tubulation is tipped off by means of a welder. 


ANALYSIS OF DESIGN 


The anode and cathode assemblies are rugged and 
will not distort or become loose due to vibration or 
shock. The Al-Fin bonding process is more desirable 
than riveting the aluminum since a riveted structure 
weuld probably become loose because the aluminum is 
soft. Aluminum is chosen for the cathode material on 
account of its low sputtering rate. The long cylindrical 
shape of the electrodes provides large surface area and 
equal probability of a spark occurring anywhere over 
this area. Therefore, a spike will not form on the 
anode and the rate of change of the spacing due to the 
transfer of cathode material is very small. Using the 
same mechanical structure, a series of tubes can be 
made with different breakdown voltages by varying 
the gas pressure inside the tubes. 

Three tubes of this type with different breakdown 
voltages have been assigned RMA numbers 1B41, 
1B45 and IB49. The fundamental design of series-gap 
tubes arose out of cooperative effort and exchange of 
information among the Radiation Laboratories at 
Massachusetts Institute of Technology, the Bell Tele- 
phone Laboratories and Westinghouse Electric Cor- 
poration. 


* See “Metal and Glass Can Be Joined in Pressure-Tight 


Seal,” by W. H. Brandt and E. S. Latimer, ELectrica, MANu- 
FACTURING, June 1945, 
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Unit Design of FM Broadcast Transmitter 


* Basic unit generates initial RF power and is in itself a complete 250- 


watt transmitter which can be extended by steps to higher capacities. 


plied in the design of the FM transmitter illus- 

trated on this page. The equipment shown 
constitutes a high-fidelity, low-power broadcast station 
of 250 watts output. By the addition of a power ampli- 
fier or a series of amplifiers, its output may be increased 
to 1, 3 or 10 kw without any component becoming 
thereby obsolescent or surplus. The basic unit which 
generates the initial RF power comprises the frequency 
modulation system, center frequency stabilization con- 
trol and the RF multipliers and output stage. This isa 
product of the Transmitter Equipment Manufacturing 
Corporation. 

The Standards of Good Engineering Practice, spon- 
sored by the Federal Communications Commission, have 
guided the design. Operating loads are well below rated 
capacities and susceptible components are sealed against 
moisture. Frequency is crystal-controlled and devia- 
tions from the assigned center frequency are continu- 
ously indicated by meter. The primary oscillator is 
reactance tube-modulated with a pair of balanced modu- 
lators so designed that each may be individually ad- 
justed to eliminate odd-order harmonic distortion. The 


hee: principle of unit construction has been ap- 





Rear and front of the panel of the transmitter de- 
scribed. Cabinet doors, not shown, are open. 
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primary oscillator’s output is multiplied eight times to 
produce the final carrier through the use of three push- 
push doublers. 

With the number of stages held to a minimum, the 
shifting of phases and amplitude modulation of the car- 
rier are reduced. Miniature tubes are used for the 
modulator, oscillator and first doubler in order to pro- 
mote compactness of design, efficiency and good shield- 
ing. The final amplifier tank circuit has been designed to 
eliminate undesirable tank radiation, permitting all de- 
veloped final amplifier power to feed directly to the an- 
tenna. This has the effect of promoting overall effi- 
ciency and of eliminating feedback and RF potentials 
from the transmitter cabinet and frame. Design of this 
type also removes all d-c and RF potentials from ac- 
cessible parts of the tank circuit. 

The mechanical design has recognized the desirability 
of easy access, as may be seen from the illustrations. 
Chassis and panels are of cadmium-plated steel. Forced 
air ventilation through the cabinet is supplemented with 
individual blowers for cooling the final amplifier tubes. 
All antenna connections are brought in through the top 
of the cabinet and all power, speech input and control 
cables enter through the bottom. 

Five separate rectifier systems are employed, supply- 
ing plate and bias voltages for the modulator, oscillator, 
doubler and final amplifier stages. Control circuits are 
interlocked to prevent the possibility of operating per- 
sonnel coming into contact with points at high voltage. 
Output power may be varied by control of the plate 
voltage of the final amplifier. 

Some of the more important characteristics are as fol- 
lows: Rated output, 250 watts; frequency range, 88 to 
108 megacycles ; frequency stability, +1500 cycles from 
assigned center frequency, or better; modulation cap- 


_ ability—100 per cent is +75 kc swing ; audio input for 


100 per cent modulation, +16 VU (+5 db); audio 
input at average program levels, +10 VU (—1 db): 
audio frequency response, +1.5 db, 30—1600 cycles 
(after de-emphasis) ; audio distortion, 50-16000 cycles, 
less than 2 per cent, rms ; FM noise level, —60 db below 
+75 ke swing, within 30-16000 cycles per second; AM 
noise level, —70 db below 100 per cent modulation (un- 
weighted) ; output circuit, unbalanced RF transmission 
line of 50-200 ohms impedance; power supply, 110-120 
volts, 50-60 cycles, single phase with line regulation not 
exceeding +5 per cent; power consumption, approxi- 
mately 1600 watts; power factor, approximately 90 per 
cent; duty cycle, continuous; dimensions, 30 in. wide, 
24 in. deep, 78 in. high; approximate weight, 1200 lb 

This unit was referred to in an article by Charles 
Davies, industrial designer, in the December 1945 issue 
of ELEcTRICAL MANUFACTURING. Therein the design 
and fabrication of the enclosing steel cabinet were dis- 
cussed. The illustrations on this page do not show the 
cabinet and accordingly reference on this point should 
be made to the earlier issue. 
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Soft Soldering, When Engineered, 
Can Do a Better Job 


* The components of the solder and their proportions, the character 


and amount of flux, and the soldering technique all have important 
bearing upon the satisfactoriness and permanence of a soldered joint. 


LTHOUGH soft solder is one of the most ex- 
A pensive alloys used in electrical products and 

the very life of the product may depend upon its 
proper use, the full potentialities of soft solder seldom 
are exploited. Throughout the years soft solder has 
been associated with the alloys of tin and lead, usually 
containing 50 to 80 per cent lead, and variations from 
these proportions have been regarded as “substitute”. 
This view-point is the result of the consideration of the 
mechanical and physical properties which usually are 
injured by the addition of other materials. However, 
in the use of solder in electrical equipment the mechan- 
ical and physical properties are overshadowed by its 
principal requirement, namely to produce a _ low- 
resistance, permanent bond between metallic parts of 
an electric circuit. Seldom is the strength of the solder 
an important consideration because the parts joined with 
solder usually are held mechanically and the sole func- 
tion of the solder is to maintain a low-resistance elec- 
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Fig. 1—Proportions of lead-tin mixtures and their re- 
lation to the melting point and to physical state. 
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trical connection between the parts joined. 

If the subject of low-melting alloys is reviewed con- 
sidering the requirements and limitations imposed by 
electrical equipment, many of the accepted conclusions no 
longer are justified. In fact the only conclusion that is 
justified is that each solder job is unique and should be 
considered as such. Also each solder composition re- 
quires a special flux and a special soldering technique 
to produce optimum results and these results can only 
be obtained when all three are matched. Uusually when 
many different types of soldering are done in the manu- 
facture of an electrical product it is desirable to limit 
the number of solders and fluxes used so as to simplify 
the manufacturing procedure but, for low-cost, mass 
production items sizable savings can be realized by 
investigating each soldering operation, so that optimum 
conditions are obtained. 

A satisfactory soldered joint depends upon the prop- 
erties of the solder and flux, upon the size and shape of 
the parts being soldered, and upon the method of solder- 
ing. To appreciate the properties of the solder its 
metallurgy must be understood. Even though a com- 
plete review of the metallurgy involved is out of the 
question a consideration of the metallurgical funda- 
mentals involved in the relatively simple two-element 
series of alloys, tin and lead, will serve to accent the 
land-marks affecting the performance of these, as well 
as the more complicated, alloys. 


CONSIDERATIONS AFFECTING SOLDERING 


The lead-tin equilibrium diagram is shown in Fig. 1. 
In the figure the curve CED represents the temperature 
above which the alloy is liquid. Point C is the melting 
point of pure lead, 327 C, and point D the melting 
point of pure tin, 232 C. As the amount of tin in the 
alloy is increased from zero to 61.9 per cent the melting 
point decreases along the line CE from 327 to 183 C at 
point E. Any further increase in the tin content causes 
the melting point to increase along the line ED. 

At all temperatures above the line CED the alloy 
is liquid.. In the temperature range represented by the 
areas bounded by CEAC and DEBD the metal exists in 
the plastic state. Below CAEBD the metal is solid. 
Therefore, at the eutectic composition (point E) the 
solder will change directly from the liquid to solid on 
cooling without passing through a plastic state. How- 
ever, whenever the composition is such that the amount 
of tin is either less or greater than the eutectic com- 
position the solder on heating changes from solid to 
plastic and then to liquid and on cooling the process is 
reversed. 


ELECTRICAL MANUFACTURING 








Fig. 3 (Right) —Soldering fuse plugs with induction 
heating equipment which handles automatically the 
assemblies from many operators. 


National Lead Co. 
Fig. 2 (Above) — Photomi- 


crograph of cross-section of 
a soldered joint made be- 
tween two copper surfaces 
with 50-50 solder (X 180). 
Thickness of middle layer of 
solder, 0.004 in. 





Fig. 4 (Right) —Pistol-grip 
soldering iron with the “cop- 
per” consisting of a small loop of heavy wire which is 
the secondary of a small transformer within the tool. 


Consider the mechanics of cooling the common 40-60 
solder containing 40 per cent tin through the various 
phases from liquid to solid. Referring to the diagram 
it is seen that above 240 C the 40-60 alloy is liquid. 
At 240 the liquidus curve CED is met and the material 
approaches the plastic phase in its cooling cycle. If 
tin were completely insoluble in lead in the solid state, 
lead would begin to harden at 240, thereby decreasing 
the proportion of lead to tin remaining in the liquid. 
As the tin content increases the liquidus temperature 
decreases as indicated by curve CE so that the tempera- 
ture must drop below 240 for solidification. This process 
continues throughout the range of temperatures from 
240 C, the liquidus temperature of 40-60 solder, to 183 C, 
the eutectic temperature (point E). At E the liquid 
contains 61.9 per cent tin and 38.1 per cent lead and, 
as indicated by the curve, the liquid changes directly to 
a solid at this temperature. 

The plastic range of a tin-lead solder depends upon 
the proportions of tin and lead used but the temperature 
at which it hardens (the solidus) cannot be varied 
from 183 C.- The plastic range for 61.9-38.1 solder, 
the eutectic, is zero; for 40-60 solder, 57 C; and for 20- 
80 solder having a liquidus of 295, the plastic range is 
112 C. This plastic range is an important considera- 
tion in the selection of a soft solder and the method of 
application depends upon this range. The two extremes 
are represented by joints made by “wiping” and by in- 
duction heating. In the wiping operation the molten or 
semi-plastic solder is poured around the joint and shaped 
by means of a pad worked around the connection, 
smoothing off the solder and building it up to the de- 
sired height. Throughout this operation which takes an 
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appreciable time the solder must remain plastic so that 
it can be formed properly. 

Mass production soldering operations performed with 
induction heating can be done most conveniently if the 
solder in the form of a pellet is placed on the parts held 
mechanically, properly cleaned, and fluxed before heat 
is applied. The assembly then is moved into the induc- 
tion heating coil automatically and the parts heated to 
the soldering temperature by the induced high-frequency 
currents. The ideal solder for such a procedure is one 
that has a zero plastic range so that it will flow rapidly 
and solidify instantly. Such a solder eliminates the 
danger of an unsatisfactory bond produced by relative 
motion between the parts in the cooling cycle. 


IMPORTANCE OF PLASTIC RANGE 


Unfortunately the consideration of the plastic range 
and the liquidus temperature of the tin-lead solders is 
not the only factor affecting the selection of the solder 
composition. In fact it usually is so overshadowed by 
the solderability of the alloy and the mechanical strength 
ever, in the design of a particular soldered connection 
in an electrical product where the designer, is in the 
of the joint that the plastic range is ignored. How- 
position to control all factors involved and where the 
demand for mechanical strength is secondary, optimum 
efficiency and economy can be realized only when the 
plastic range is given serious consideration. 

The tin-lead solders are by far the most important 
but, particularly in electrical work, other ingredients are 
added to obtain unique, desirable properties. This is in 
addition to the more recent developments the primary 
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Table I—Soft Solders Developed Primarily to 
Conserve Tin 
“Composition (% by weight) Melting 
Alloy 2 : _ : ee ‘ point 
Tin | Silver | Bismuth |Antimony,; Lead (liquidus) C 
ST-10 50} 0.0 
ST-16N 5 0.0 
ST-20N | 2 3 0.0 
ST-21 
ST-30 
ST-30H 





Balance 
Balance 
Balance 
Balance 
Balance 
Balance 


aim of which was to produce a solder with a minimum 
of tin. These are the so-termed “S. T.” (Save Tin) 
solders, listed in Table 1. As seen from their composi- 
tion, their melting point generally is higher than that 
of the standard tin-lead solders which complicates their 
use so that, at best, they fall in the category of substi- 
tute solders. 

The electrical conductivity of solder is poor, being 
less than 10 per cent that of copper. Hence its sole 
function in circuit components is to maintain and pro- 
tect a good electrical connection. Therefore, from an 
electrical consideration, the thickness of the solder film 
between two members should be a minimum.  Fortu- 
nately the mechanical strength of the joint is inde- 
pendent of the solder thickness as long as a sound joint 
without air pockets is obtained. For the tin-lead solders 
the strength of the joint at room temperature is from 
6000 to 8000 psi in tension and 4000 to 6000 psi in shear. 
As a general rule the lead-rich solders are weaker than 
those rich in tin. Since soft solders melt at a relatively 
low temperature, their physical properties are very 
dependent upon ambient conditions. Both the strength 
in tension and in shear decrease rapidly as the solidus 
is approached so that the physical strength of solder 
cannot be relied upon in electrical apparatus operating 
at high temperature. The addition of antimony to tin- 


Ideal Commutator Dresser Co. 


#5 PLIER ATTACHMENT 


GROUND. CLAMP 
——— ee 


#5 PENCIL ATTACHMENT 


#5 FORK ATTACHMENT 


—— 


#5 RIGHT ANGLE 
ATTACHMENT —__. 


Fig. 5—Resistance soldering equipment, including 
several attachments for specialized operations. 
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lead solders increases their tensile and shear strength 
and their hardness but makes the joint more brittle. 
Also the addition of antimony from an electrical stand- 
point is not too desirable because it decreases the elec 
trical conductivity of the solder which, at best, is none 
too good. Many other metals besides antimony have 
been used in this way. Indium, cadmium, silver, bis- 
muth, copper, and zinc all have been used with varying 
success in solder and each has its proponents and 
critics. Rather than confuse the issue and get lost in 
the by-ways of each solder it is better to confine the 
discussion to tin-lead solders and consider the basic 
problems of their use. 


THEORY OF SOLDERING 


There are two schools of thought as to what constitutes 
a good solder bond. Originally it was accepted that an 
alloying action between the base metal and the solder 
was a requisite for a satisfactory joint but now most 
authorities agree that an intermediate alloy of the base 
metal and the solder constituents is not necessary for a 
solder bond. Instead, adherence between the metals.is 
obtained by adsorption or the alloying of a few atomic 
layers at the surface between the base metal and the 
solder as shown in the photomicrograph Fig. 2. In 
fact the formation of an intermediate alloy, produced by 
continued heating at the soldering temperature, not only 
is unnecessary but, in electrical work, often extremely 
undesirable. The alloy formed by the solder and the 
base metal can cause brittleness and in the bonding of 
extremely small copper wires the amount of copper 
going into solution may be sufficient to cause breakage 
or “burning off” of the wire. This effect is particularly 
marked in the tinning of wires by immersing them in a 
pot of molten solder. The amount of copper soluble in 
molten tin is very great but decreases as lead is added 
to the solution. The addition of antimony to the solder 
also reduces the effect. 

Even though the formation of an alloy between the 
solder and the base metal is not a necessary requirement 
for a good solder connection it must be recognized as an 
ever-present evil that must be controlled and is de- 
pendent upon the solder composition, the method and 
length of time of soldering. The life of the copper tip 
of the soldering iron is limited by the solid solubility of 
it in the solder. Silver, though an excellent conductor of 
heat, cannot be used for the tip because of its extremely 
short life. In fact its life is so short that to all intents 
and purposes the joint is made with the silver from the 
iron rather than with the solder. To overcome or reduce 
this effect so-termed clad or armored soldering iron tips 
are available commercially. These have a protective 
layer of iron or use an alloy of copper which is less 
soluble than pure copper in solder, greatly prolonging 
the life of the iron. However, no matter what type iron 
is used the solubility increases with temperature so that 
overheating should be avoided. 

Because of the solid solubility and for other reasons 
electro-deposited surfaces are of questionable help in 
soldering. The plate goes into solution with the solder 
and flakes off the base metal which has been protected 
from the alloying action. However, if the metal after 
electroplating can be heated high enough so that alloying 
or adhesive action occurs between the base metal and the 
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or from James O. Peck Co., industrial re- 
1 es, is visiting a number of representative 
det authentic FACTS on assembly savings. 
















Every driver skid eliminated 
saves $1.35 reclaiming costs! 































SONOTONE CORPORATION uses 
Phillips Screws because they 
lower ccsts and improve the 
product ... the same simple but 
all-important reason why thou- 
sands of other successful manu- 
facturers use them. 








case halves, amounted to $1.35 
per unit. The burr-free, orna- 
mental Phillips recess is another 
reason why Sonotone chose 
Phillips Screws. Read the com- 
plete, revealing story in the 
Sonotone report. 


THE ASSEMBLY STUDIES cover all 
types of products — metal, plas- 
tics, wood — show how the many 
Phillips Screw advantages add 
up big savings you can make in 
your assemblies. 


















TO GET THE FACTS, to determine 
the actual savings, the investiga- 
tor studied Sonotone’s assembly 
methods, asked the same ques- 
tions you would ask. He was told 
that, with slotted screws, break- 
age of the fine, hard plastic case 
of the Sonotone hearing aid 
would be ten times greater than 
with Phillips screws. Reclaim- 
ing, which involves not only the 
cost of a new case half, but also 
the cost of disassembly, reassem- 
bly and careful matching up of 















































THE REPORTS now ready —and 
more to come — comprise a prac- 
tical manual of modern assembly 
methods, never-before-printed 
information, inside facts you’d 
pay good money to get, — and it’s 
yours, now, FREE! 








‘PACKED WITH IDEAS 
FOR SAVINGS IN 
YOUR ASSEMBLIES! 


Whatever you make you'll find 
how all assemblers licked prob- 
lems like your own. Get these 
reports. The coupon will bring 
those ready now, and the rest as 
they are issued. Fill it in and 
mail it— TODAY! 
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Table II—Alloys Commonly Used for Soft 
Soldering 


Composition (% by weight) |Melting 
prmeninenncomecetinpremnmnnmsiemng || Uae 
Tin | Lead | Other metals | (liquidus)| 


95 313. =| High temperature al- 
| 90-80 304-285 | loy for coating and 
| joining metals 

5 | 85-65 296-254 | Low grade solder for 

joints requiring little 
strength 
62-60 | 238 Wiping solder for join- 
60 |2.5Antimony | 224 | ing lead pipes and 
68 9 Cadmium 235 | cable sheaths 
| 55-40 | | 225-191 | General-purpose 
solder 

5 Antimony 240 Electrical and copper 

tubing joints 


| 





plate, the solder joint between the base metal, the plate, 
and the solder will be equal to that which would be 
obtained between the solder and the part made entirely 
of the plating material. As an example, consider the 
coating of a base metal with tin. If the base metal is 
hot-tinned an excellent soldering surface is obtained. 
If the base metal were electroplated with tin the solder- 
ing qualities would be very poor and not at all com- 
parable with the hot-tinned part. However, if the elec- 
troplated material is heated by induction heating or a 
similar process after plating (the so-termed reflow 
process) the soldering qualities of the electro-tinned 
surface approach that of the hot-tinned part. 

The solubility of the base metal in the solder, though 
a disadvantage from the considerations already men 
tioned, also is an advantage. Common metals may be 
listed in the order of decreasing solubility in solder 
as follows: 


1. Silver 6. Cadmium 
2. Copper 7. Iron 

3. Bronze 8. Steel 

4. Brass 9. Nickel 

5. Zinc 10. Chromium 


11. Aluminum 


Silver, at the top of the list, is most soluble and aluini- 
num at the bottom is least. This list could be headed 
“degree of solderability” because actual tests prove that 
silver, at the top, solders most readily and aluminum, at 
the bottom, is notoriously difficult to solder. Therefore, 
even though it is accepted that it is not necessary to 
form an alloy of appreciable thickness between the 
solder and the base metal, the list proves that whether 
the process be one of alloying or adsorption the solu- 


National Lead Co. 














Fig. 6—Wire solder with the flux enclosed in grooves, 


a variation of conventional cored solder. 
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bility and solderability of the metals go hand-in-hand. 

A more convenient, but not so accurate, yardstick with 
which to appraise the relative solderability of metals is 
their electrical resistance. Roughly speaking, the higher 
the electrical resistance the more difficult the metal is to 
solder. Comparing the foregoing listing of metals with 
the order of their electrical resistances, it is seen that the 
two are quite comparable with the obvious exception 
of aluminum which is extremely difficult to solder though 
it has a relatively low electrical resistance. In spite 
of this discrepancy the electrical resistance, familiar to 
the electrical product designer, and often the controlling 
factor in the selection of circuit components, does give 
a ready insight into the soldering difficulties to he 
anticipated. 

The thermal conductivity, which also is comparable to 
the electrical conductivity, affects the solderability of the 
base metal. The thermal conductivities of the common 
metals are listed in Table III. Silver, having the highest 
thermal conductivity, heads the list, ending with cast 
iron which has the poorest conductivity. The greater the 
thermal conductivity of the base metal the more diff- 
cult is the soldering operation if localized heat is re- 
quired. However the effect of the thermal conductivity 


Table 111—Thermal Conductivity of Metals 
(cal/cm?/cm/°C/sec at room temperature) 


Silver 
Copper . 
Aluminum 
Zinc . 
Cadmium 





can be nullified by the design of the parts to be soldered 
or by the method of soldering. Since the amount of heat 
conducted from the point at which heat is applied is 
proportional to the thermal conductivity of the metal and 
to its cross-sectional area the high thermal conductivity 
of silver or copper can be overcome by necking down or 
reducing the area of the terminal or part being soldered, 
thereby effectively bottling up the heat at the desired 
point. 

Another method of overcoming the effect of the 
thermal conductivity is to heat the whole part or supply 
the soldering heat so fast that there is little time for 
thermal flow. The carbon-electrode soldering iron and 
the open flame or torch produce localized heat sufficient 
to perform the soldering operation before appreciable 
conduction has occurred whereas induction or resistance 
eating can produce either localized or overall heating of 
the part depending upon the location of the heating coil 
or the contents. Hence the thermal conductivity does not 
materially affect the solderability of a properly designed 
part. 

The success or failure of a soldered electrical connec- 
tion depends more upon the soldering flux than upon any 
other single factor and much research has been done on 
this particular phase of soldering. Unfortunately it is 
difficult to correlate the work of the various authorities 
hecause the results are so dependent upon the soft solder 

(Continucd on page 198) 
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New protection against abrasion, 


Wherever electrical wire and cable demand the rot of temperatures. And it resists abrasion far beyond 
utmost in protection—there’s a job for Saran ’ requirements of most jobs. 


: ce TM ° " Bini . . ° 
(pronounced Sah-ran) These characteristics give Saran braid first call 


Braid, woven from Saran, a Dow plastic, cuts re- : for hundreds of applications. Saran braid is new, 
placement costs because its toughness resists all 0l| but it's proving a big advance in wire protection 
forms of damage longer than most cable coverings. ) —in simple jobs like telephone and extension cords 
It’s insurance against rot. It’s fungus and mildew and in complex radio and radar installations. 


important quality in such applications as auto- will cut down your electrical wiring troubles— 
mobile wiring. It’s unaffected by a wide range and operating costs, too! 


proof. It does not absorb moisture and oil—an h t Any Dow sales office can tell you how Saran braid 
eat 


cold and moisture 


Saran braid’s flexibility and wearing Rough use given such items as extension Saran braid protects wiring against oil, 
quality recommend it for telephone cords. cords calls especially for Saran braid. moisture and temperature extremes. 
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PLASTICS 


STYRON + STYRALOY + ETHOCEL 
ETHOCEL SHEETING + SARAN + SARAN FILM 




































PACKAGED UTILITY UNIT 
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UTILITY UNIT, comprising: 3 
me Forced warm air furnace ™ 
Electrical connections. controls 
and equipment aims 
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OVERHEAD METAL CABINETS 


KITCHEN EQUIPMENT 





HE purpose oi the design illustrated on these 
pages is to provide a standardized utility unit 
for low-cost homes. It embodies in a compact 
assembly the heating plant, water heater, electrical serv- 
ice centers and controls, water and gas supply connec- 
tions and sewer connections. Necessarily, then, those 
rooms of the house where water and sewer connections 
are necessary should be designed around the unit. These 
are the kitchen, laundry and bathroom, as indicated in 
the plan sketch. This unit is by no means designed 
as an element of a standard or pre-fabricated house. The 


At left is the laundry end 
view, with air filter, motor 
and blower at the bottom. 
fuel oil pump and motor 
above the air duct, and dis- 
tribution panel for electric 
circuits. At the right is a 
general view of the support- 
ing frame from the kitchen 
side, the furnace and the 
water heater, with electric 
and water connections at 
various points. 








for Low Cost Homes 


* Compact design permits assembly of all 
service equipment and main connections into 
a single unit suited to mass production. 


fullest latitude remains for the architect or designer to 
arrange the layout of other rooms and of course archi- 
tectural treatment of structure and of interior and ex 
terior design still has the widest latitude. 

The utility unit comprises a furnace for heating the 
home, a water heater, consolidated soil pipe system, 
water and gas piping and electrical distribution equip- 
ment—all of this is designed into a space outlined by an 
angle-iron frame measuring 90 in. long, 77 in. high and 
30 in. wide. It is specifically sized to go through con- 
ventional doorways so that the unit may be installed. 
within a new home after the framework is up. The 
steel frame of the unit is designed to support all com- 
ponents and to maintain their relative positions securely 
throughout shipment and placement. 

The heating furnace has a capacity of about 80,000 
Btu per hour. When operating with oil fuel a motor- 
driven pump supplies oil to the burner and a special 
auxiliary blower supplies the air for combustion. There 
are in addition an automatic heat-circulating fan and a 
thermostatic limit switch for preventing overheating. 

The water heater may be electrically operated and has 
a capacity of either 30 or 40 gallons at the option of the 
purchaser. The heater, securely bolted to the frame, 
and water and electrical connections are all made at the 
factory, ready for connection to the house supplies. The 





ELECTRICAL MANUFACTURING 











‘ ae 
%, ’ * F / é 


Le 


To help you lower product costs, improve 
predutt performance for 1947 production... 
let us\help you do your Fractional H. P. motor 


engineering NOW.... 


You can take an effective step towards avoiding competi- 
tive disadvantages next year. Consult with our engineers 
NOW if you plan to use production-run quantities of small 
motors (1/500 to 1/15 H.P.) in your 1947 products. It 
will help ensure delivery of motors to your assembly lines 
on time. And your cost and performance problems will be 
solved during the earliest stages of planning to your best 
advantage. Our skilled, experienced factory engineer will 
meet with your engineers in your own plant. In an- 
swering your questions on small motor design, engi- 
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neering and production, he'll apply the latest 
and most complete technical information. 
Write today, describing briefly your product 
design plans. 
































































water heater may alternatively be operated on oil or gas. 
The electrical system consists of a series of rigid 
metal conduits, fittings, and junction boxes all fed into 
a distribution box which contains a panel of circuit 
breakers. The design complies with electrical codes 
throughout the country. All connections are installed 
with a view to ready access and with all due considera- 
tion for safety. Motor controls are easily disconnected 
and can be readily reached for service or adjustment. 
The system has been divided into three separate circuits, 
each carrying less than 60 per cent of its capacity. This 
provides for future additions or changes in appliances 
or electrical requirements. Special circuits are provided 
to carry the load of an electric range and an electric 
water heater besides the usua] supply lines. 

The central core containing the furnace, water heater, 
plumbing vents and stacks, chimney connections, electric 
connections and controls is the heart of the utility unit, 
around three sides of which the component parts of the 
kitchen, laundry and bathroom are assembled. On one 
side is a complete kitchen with water, electrical and gas 
connections fitting into planned outlets from the core. 
In the same manner on the opposite side is a complete 
bathroom assembly similarly fastened to arranged out- 
lets for hot and cold water, electrical and sewer con- 
nections. At one end, completing this compact arrange- 
ment, is a laundry unit. This whole assembly covers a 
floor area of 9%4 by 9% ft, or 90 sq ft, bringing into 
this small space all the domestic utility appliances and 
fixtures. ; 

This development is a product of the Ingersoll Steel 
Division, Borg-Warner Corporation and initial instal- 
lations are being made in a group of homes at Kalama- 
zoo, Michigan. Several nationally known architects 
have sponsored the designs for the first homes, demon- 
strating the wide diversity in architectural treatment 
that is possible in small homes embodying the Ingersoll 
Utility Unit. 

While the feature of particular interest to designers 
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Kitchen and laundry 
cabinets, fixtures and 
appliances of the util- 
ity unit—laundry at 
the left, kitchen at the 
right. All cabinets and 
work counters are steel 
with baked or porce- 
lain enamel finish. 


and engineers is the utility core illustrated and described 
herein, it is of interest also that conventional equipment, 
electrical and otherwise, is available through the same 
channels for installation in the kitchen, laundry and 
bathroom adjacent to the utility unit. 

Lighting for instance is provided in extraordinary 
volume. In addition to conventional lighting in the 
kitchen, the cabinet design provides for tubular fluores- 
cent lighting concealed under the upper cabinets so that 
the housewife will be protected from direct glare and 
shadow. 

A 7-cu ft electrical refrigerator is provided. A filler 
strip connects the contour of the refrigerator with the 
cabinet above which is set forward 4 in. in front of the 
line of the adjoining cabinets. This allows space to 
ventilate the refrigerator. 

Space has been provided for an optional dishwasher 
between the sink and the refrigerator. The range is 
located at the corner of the kitchen area adjacent to the 
sink and laundry area. It is covered by a sliding lid 
which forms a work table 24 x 20 in. 

The laundry area, at the end of the central core, 
adjoins the kitchen but is separated by an external right 
angle permitting a separate working area. An auto- 
matic washer is provided for. The bathroom has a 
recessed tub, lavatory and wall-hung closet. The medi- 
cine cabinet has recessed fluorescent lighting with ample 
outlets, glass shelving and mirror area. Over the tub 
a flush shower or tub light is provided, as well as a vent 
grill. 

After the utility unit is set in its final position a pre- 
formed fireproof sheathing is applied to the frame. The 
furnace is completely insulated and special provisions 
are made for connecting the flue to a chimney in the 
house. The probability of servicing requirements has 
led to provisions for access to the various points of the 
unit after installation. This takes the form of removable 
wall paneling, located at points adjacent to the com 
ponents likely to require access. 
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Kz d BY GUA RD i A N— years ahead of teday— 


offer designérs of two-way radios definite advancements which contribute to 
better long-life operation. This is especially evident with Guardian Relays and 
Switches used in two-way radios for trains, trucks, buses, planes. 

For instance, Guaradian’s series 165-A Relay (Al Si Mag insulated), for 
antenna changeover and break-in is small, compact, vibration-resistant. Labor- 
atory tests with 2 normally open contacts prove series 165-A withstands vibra- 
tion of 16.2 g.+ in both energized and de-energized positions. This is achieved 
by rugged overall construction and precise counterbalancing of the armature 
assembly. For H.F. and U.H.F. the series 165-A has a contact capacity to 
handle all required frequencies. Operates at temperatures ranging -65° to 
+160°F. and at altitudes from sea level to 50,000 ft. Truly, series 165-A merits 
a trial now! For V.H.F. antenna switching or keying try the war-tested Vacuum 
Switch Relay by Guardian. 

Let us furnish cost-free information about the complete Guardian line of Radio 
Relays, also all Telephone Type Relays including the small Midget; and a 
special Switch used on push-to-talk circuits. 


GUARDIAN (@/ELECTRIC 


1627-C W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 








Series X-100 Relay 
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BEIT meen, 


arriving at some wage-and-cost formula which 
it hopes will go a long way toward settling 
the current labor-management embroilment. 

Meanwhile, John D. Small, Civilian Production Ad- 
ministrator, has cast up accounts for December pro- 
duction and finds that the results, on the whole, were 
satisfactory. Despite increasing labor-management dif- 
ficulties, overall production continued close to Novem- 
ber figures. Particularly gratifying was the record in 
consumer durable goods, such as refrigerators, electric 
ranges, and vacuum cleaners, where increases in ship- 
ments over November ranged from 10 to 30 per cent. 
Consumer expenditures were running some 10 per cent 
over the same period in 1944, and no material change 
was reported in the net unemployment figures. De- 
cember figures were disclosed as follows: 

Some 90,000 vacuum cleaners were shipped, repre- 
senting a 10-per cent increase over November, but 
only 58 per cent of the prewar base-period rate of 
156,000 per month. Component and materials short- 
ages included bag cloth, switches, fractional-horsepower 
motors, and rubber parts. Electric irons made a good 
showing, shipments reaching 350,000 units, represent- 
ing 92 per cent of the prewar rate of 380,000 per 
month. Close to 30,000 electric ranges were shipped, 
a 12 per cent increase over November shipments, and 
about two-thirds of the 1941 average monthly rate of 
47,000 units. Lack of steel and other components, in 
addition to labor troubles, continued to plague range 
manufacturers. 

Shipments of mechanical refrigerators (electric and 
absorption types) were estimated at 150,000, about 50 
per cent of the prewar rate of 309,000 monthly, and 
30 per cent over the November shipments. Here, too, 


| ARD-BESET Washington is on the verge of 


components and materials shortages and work stop- 
pages were retarding factors. 


REFRIGERATORS 
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December shipments of electric appliances continued to show upward trend. The Civil Production Administra- 
tion charts reproduced above also provide forecasts showing when in 1946 average 1941 output should be reached. 







Domestic washing machines and ironers were shipped 
in a total of some 65,000 units. This topped Novem- 
ber figures by 9 per cent and represented 40 per cent 
of average monthly shipments of 158,000 during 1941. 
But radio shipments continued disappointing, particu- 
larly in view of earlier optimistic industry forecasts. 
December shipments amounted to approximately only 
some 100,000 sets, about 8 per cent of the prewar av- 
erage monthly production of 1,100,000 sets. One impor- 
tant production bottleneck faced by radio manufacturers 
has been the difficulty in obtaining cabinets. Not only 
is there a general stringency in cabinet wood, but radio 
manufacturers have to compete keenly with the furni- 
ture industry for available supplies. 

The report also discloses that output of residientia! 
mechanical stokers had increased steadily, although 
shortages were experienced in castings and fractional- 
horsepower motors. Factory sales in November were 
20,300 units, compared with 18,500 in October. Aver- 
age 1939 output was 5600 units monthly. 

Mr. Small cautions that prewar rates are “used only 
as yardsticks” and are not to be taken as today’s goal. 
“We need far more goods now,” he says, “than in 
any prewar year to satisfy demand and to maintain 
full production and employment. And we are not get- 
ting them fast enough.” 


Miscellany .. . 

Price increase factor of 6.3 per cent was fixed by the 
OPA for manufacturers of fluorescent transformers. 
New electric stoves have been placed under a dollar- 
and-cent ceilings at 1942 levels. . . . Ceilings for domes- 
tic oil burners were upped by 9 per cent over October 1, 
1941, prices. . . . Superintendent of Documents, Wash- 
ington 25, D. C., now issues a weekly “Bibliography of 
Scientific and Industrial Reports” distributed by the 
Office of the Publication Board. 





WASHERS AND IRONERS 
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THIS 7 NOT THIS” 
WITH 


SECO AUTOMATIC 
VOLTAGE REGULATORS 





In designing electrical apparatus, the 
engineer not only specifies a definite operating 
voltage but also assumes that the wave-form 
of the specified voltage will be a sine wave. 
If these two factors are not considered, the 
efficiency and utility of the equipment is drastically reduced if not completely eliminated. Although 
the SECO automatic voltage regulator can not manufacture a sine wave, it will maintain a constant 
output voltage without wave-form distortion regardless of variations in input voltage or output 
load current. 


Such desired performance is obtained by combining an electronic detector circuit with a motor- 
driven variable auto-transformer. There is no dependency on saturation of core material for 
regulating action. In direct contrast, the variable auto-transformer together with its auxiliary 
transformer are designed to operate far below the saturation point assuring the zero wave-form 
characteristic. 


This feature, plus many other decided advantages, has prompted the exclusive use of SECO regu- 
lators for countless applications. An investigation may prove it ideal for your particular requirement. 


Send for Bulletins ME 


SUPERIOR ELECTRIC COMPANY 


743 LAUREL STREET, Ph BRISTOL, CONNECTICUT 
STOCKED BY LEADING DISTRIBUTORS IN THE UNITED STATES AND CANADA 
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MIDGET DRY CELL 


First commercial production is now announced of the well- 
known Mallory Tropical Dry Battery, originally developed for 
the Signal Corps as an unusually compact cell with high re- 
sistance to extreme climatic and weather conditions. Current 
output is for use as an “A” battery for hearing aids; other 
contemplated applications include pocket radios and specialized 
electronic equipment. The manufacturers emphasize that in 






































































its present stage of development, this cell does not replace the 
conventional flashlight battery. 

The single cell is only 1 in. in diameter and % in. in height. 
A 2-cell “A” battery is approximately 1 in. x 2 in. x &% in, 
with an indicated useful service life of approximately 40 hours. 
Basic operating principle of the cell is chemical reaction of 
zinc and mercuric oxide, instead of zinc and carbon as used 
in most conventional dry cells. Advantages include high 
capacity-to-volume ratio; long shelf life, ‘with little effect from 
temperatures up to 130 F; substantially flat discharge char- 
acteristics ; capacity for continuous current drain; and ampere- 
hour capacity independent of drain. A non-corrodable steel 
case is provided. P. R. Mallory’& Co., Indianapolis 6, Ind. 


PRESSURE-OPERATED SWITCH 


Available in several basic designs, these pressure-operated 
switches can be incorporated into original equipment to serve 
a wide variety of control applications, such as automatic start- 





ing or stopping of motors, pumps, and warning devices, or 
actuating related electrical apparatus. 

Type “A,” illustrated herein, incorporates a Micro Switch 
and is suitable for fixed pressure differential applications where 


current requirements are low. Models available in this type _ 


have operating pressures in ranges of 0-200 psi to 2800-3000 psi. 
Minimum differential pressure is 25 psi; minimum operating 
pressure tolerance (depending on model of Micro Switch used) 
is + 10 lb. 
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Approximate weight of this type is 1 lb. Dimensions are 
3% in. x 2 in. x 5 in. Contact ratings, for 60-cycle power 
supply are 10 amp, 125 volts; 5 amp, 250 volts; 3 amp, 460 
volts; and 2 amp, 600 volts. Ratings for d-c loads are supplied 
on specification. Other types carry heavier currents, and operate 
at wider differential pressures up to 1000 psi. Meletron Corp., 
950 N. Highland Ave., Los Angeles 38. 


REFRIGERATOR LAMP 

Small-size 40-watt lamp has been especially designed for use 
in electric refrigerators to conserve space and to reduce cost 
of lamp shield. The new lamp, described as being considerably 
smaller than a general service lamp of the same wattage, is 
inside-frosted, has- medium screw base, is rated for 120 volts, 
and has a rated life of 1000 hrs under specified test conditions. 
General Electric Company, Lamp Dept., Nela Park, Cleveland. - 


SPECIAL FRACTIONAL-HP MOTOR 


Custom-built fractional-horsepower motor (identified as No. 
600) has been designed to meet special long-service applications 
on dental equipment, watch cleaning units, aircraft testing ap- 
paratus, flexible shaft tools, and similar products. It can be 
furnished either series-wound for a-c or d-c circuits, or shunt- 
wound for d-c only. The frame is particularly adaptable for 
applications requiring not over % hp in the series-wound type 





or % hp in the shunt-wound type. 

Motor is available with suitable reduction gear. Ratings: Up to 
149 hp for intermittent duty; up to 4% hp for continuous duty. 
Speed range: 3000 to 10,000 rpm. Speed reduction: Maximum 
ratio 60:1; minimum ratio 3:1. Voltage up to 115 volts a-c, 
d-c, or up to 230 volts d-c. Motor housing is die-cast; cooling 
fan is incorporated. Electric Motor Corp., Div. of Howard 
Aircraft Corp., 1204 State St., Racine, Wis. 


COAXIAL LOUDSPEAKER 


A two-channel coaxial loudspeaker (designated Type H) 
for home radio receivers and radio-phonographs, consists of 
a compression-type high-frequency unit attached to the back 
of a 15-in. direct-radiator low-frequency unit. A passage of 
expanding cross section through the core of the low-frequency 
unit forms the high-frequency horn. The elements of the speaker 
are so designed as to make the mouth of the high-frequency 
horn the full size of the light-frequency cone, thus providing 
good acoustic loading in the important cross-over frequency 
region. In addition, a special horn contour is used to provide 
a high order of uniform radiation over a broad angle, while 
other design features are incorporated to yield optimum char- 
acteristics of reproduction from both channels. 

The low frequency diaphragm is driven by a conventional 
voice coil assembly. Nominal input impedance of the speaker 
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CMPC now takes another great step forward. This time it’s a new, expanded Thermo- 


plastics Division, housed in its own modern building for maximum efficiency, and staffed 

















throughout by CMPC’s seasoned personnel. Steps already completed, or under way, 
include: 


@ The purchase of a modern building 200 feet long, immediately adjoining our main plant on 
the north. 


@ The construction of a new section to join the two plants. 


@ The installation of new, up-to-the-minute injection molding machines ranging up to twenty- 
two ounces...enabling us to triple our former production of injection molded parts. 


These new facilities will be in full operation this summer. But they are only the 
beginning ... the first step in a million dollar expansion program to make 
CMPC’s outstanding facilities for compression and injection molding available 
to more industrial users of plastics than ever before. So if you are planning to 
use inolded plastics in the future, we invite you to take advantage of these 
expanded facilities, backed by CMPC engineering skill. Just call in a CMPC 


Development Engineer. There’s no obligation. 











CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 





Wee 


1024 N. Kolmar Ave. 






Chicago 51, Illinois 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 
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Haydoneered Timing will pro- 
vide the heartbeat for tomor- 
row's industry. New timing 
devices— now measuring and 
motivating thousands of func- 
tions in war plants all over the 
country—will find even greater 
scope in the flood of peacetime 
production to come. 

If you are planning a postwar 
product with movement requir- 
ing regulation, let Haydon 
Engineers lend you a hand. 


AC TIMING 
MOTOR 


Available 450 RPM 
to 1 REV. per 
month: manufac- 
tured to your spe- 
cific voltage, fre- 
quency, speed and 
torquerequirements. 


TF 1 
HAYDONEERED TIMING 


Haydon 






MANUFACTURING COMPANY 
* INCORPORATED * 


is 16 ohms, when no transformer is used. A center-tapped 
transformer of any specified impedance can be provided. Power 
handling capacity is 25 watts maximum, in speech and music 
systems. Power dissipation is 20 watts, with 14 watts minimum. 


f 


Additional high-frequency controls can be incorporated on 
specification, although normally no control of the high-frequency 
response is necessary. Jensen Radio Manufacturing Company, 
6601 S. Laramic Ave., Chicago 38. 


HEAT-RESISTANT FLEXIBLE TUBING 


Flexible plastic tubing marked by heat-resisting character- 
istics of a high order finds particular application where it is 
necessary to withstand varnish treatment and baking operations: 
without stiffening. Designated as Fibron No. 5373, this tubing 
is reported as retaining flexibility after being varnished and 
baked for 22 hours at 260 F. Additional properties include 
high dielectric and tensile strengths, and resistance to strong 
acids and alkalies, coal tar solvents and other chemicals. Irving- 
ton Varnish and Insulator Company, Irvington 11, N. J. 


MULTIPLE CONNECTOR 


This double-disconnect type of bulkhead connector, developed 
for stationary wire applications, has permanent, current-carrying 
members extending from both sides of the bulkhead part, as 
shown in illustration. They are of the knife-switch splicing 
terminal type, and provide maximum 4-point contacts with 
rapidity. 

The plastics cover snaps over the wire connections to secure 





and insulate the connection. Entire unit may be made an air- 
tight section of a panel or mounting.. The connector may be 
obtained in sizes to accommodate as many connections as may 
be wanted with different combinations of wire sizes from 22 
to 10 inclusive. Aircraft-Marine Products, Inc., 1521-35 North 
Fourth St., Harrisburg, Penna. 


SMALL HERMETICALLY SEALED RESISTOR 
Rated at 0.5 watt and no more than % in. long by % in. in 
diameter, a small-size unit has been added to the manufacturers 
line of hermetically sealed fixed precision wirewound resistors. 
Maximum resistance value of the unit (Type 1101) when wound 
with nickel chromium wire is 350,000 ohms, maximum volt- 
age 420 volts. Shallcross Mfg. Company, Collingdale, Pa. 


CALIBRATED THERMOSTAT 


The thermostat unit shown here, used for precision control 
of temperatures in water heaters, is one of a series (designated 
Cam-Stat) designed for a variety of temperature control appli- 
cations. Feature of the series is a tamper-proof calfbrating 
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...with four sound principles for economy and fast assembly 


Scovill Phillips Recessed Head Screws are scien- 
tifically designed and engineered to offer these 
outstanding assembly features: 


1. Speed: Driver point automatically centers in 
recess ... fits snugly. Screw and driver become 


one unit ... assembly speed often increases 50%. 


2. Safety: The recessed head feature eliminates 
slotted screw burrs and screw driver skids which 
result in injuries to assembly workers . . . losses 


in time and money are eliminated. 


3. Appearance: The attractive recessed head gives 
that “finishing touch” to products having visible 


e«-buy Scovill Phillips Screws for 


screw heads .. . attractive appearance improves 


sales appeal. 


4. Assembly Cost: The use of Scovill Phillips 
Screws reduces rejects—raises efficiency, curtails 
accidents —increases speed; eliminates burrs -— 
saves man hours... all of which adds up to lower 
assembly cost. 


The progressive features of Phillips Screws com- 
plement and expand Scovill's progressive pro- 
gram of producing specially designed cold- 
forged fastenings. Phillips Screws made by 
Scovill are backed by the quality and, depend- 
ability for which Scovill is well known. 


quality, economy and fast assembly 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 


wa 
SOBs 


DIVISION 


TEL. WaTEeERBURY 3-315! 


NEW YORK, Chrysier Building - DETROIT. 6460 Kercheval Avenue - CHICAGO. 135 South LaSalle Street - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper insurance Bldg. » LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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dial, compactness, and a wide choice of adjustable ranges be- 
tween —50 and +600 F, with differentials as low as 1 F. 

Double-break snap-action contacts have a rating of 12 amp, 
115 volts ac or 28 volts d-c, and are available in several stand- 
ard circuit arrangements. Paul Henry Company, 2037 South 
La Cienga, Los Angeles 34. 










New . . “‘Dialco’” PLN-849 Pilot Light 


FEATURES THE NEW NEON NE-51 BULB 
WITH 


OR VOLTS 
BUILT-IN RESISTOR ‘Ano hicHeR 
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A RUGGED UNIT. Con- 
sumes a small amount of 
current (under one milli- 
ampere) and has depend- 
able long life. 

FEATURES: (1) Resistor integral 
with socket assembly. Value to 
suit supply voltage. (2) Moulded 
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Jewel Plastic cap i waar 90 een PHOTOELECTRIC FLAME-FAILURE GUARD 
ee aes fog ey i IN SPRING Photoelectric flame-failure safeguard, designed for com- 
dering type. (5) High resistance CONTACT mercial and industrial oil burners, consists of a phototube and 
to vibration or shock. (6) Sup- YELET 

plied complete with bul»s. EYEL 


case. Operating at ambient temperature range of 32 to 150 F., 
this unit provides direct observation of the flame by the photo- 
electric cell and actuates immediate fuel cut-off or sounding 
of an alarm when the flame fails. 

Heat-absorbing filter in the lens system and a system of 











Write today for samples and prices. 
There is no obligation. 







| a suitable amplifying system housed in a dust-tight aluminum 
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..-18 THIS your 
cleaning problem? 





fins offers protection from radiated heat. A hermetically sealed 
time-delay element is incorporated to prevent relay from drop- 
ping out during transient flame disturbances. Unit operates on 
115-250-volt, 50-60 cycle power supply. Power consumption 





D egreas t ng U se d | is 10 watts. Relay is single-pole, single-throw. Contact rating 
is 5 amp or % hp at 230 volts, a-c. Weight of unit is 12% Ib. 
Motor Parts For Ins pection Combustion Control Corp., 77 Broadway, Cambridge 42, Mass. 


MOTORIZED SPEED REDUCER 


This addition to a line of motorized speed reducers features 
a double, instead of a single, planetary gear unit in combina- 
tion with a single reduction worm gear. Design permits use 
of small high speed motors from % to % hp with resulting 


Rebuilding motors? Whether ten or ten thousand, 
you can speed inspection for wear, abrasion, pitting 
or fracture, and facilitate proper gaging by degreasing 
and cleaning ferrous or non-ferrous parts with fast, 
dependable Oakite materials and’ methods. 


Widely used as integral parts of fabrication and as- 
sembly processes, Oakite cleaning, degreasing and 
anti-rust techniques can be adapted to your particular 
procedures with money-saving results. Ask the Oak- 
ite Technical Service Representative near you to study 
your problems and to demonstrate correct Oakite 
material and method for stepping up your operations. 
Oakite in-plant service plus job-data booklets and 
digests are free. We invite your inquiries. No 
obligation. 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N, Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States ond Canada 


OAKITES Banas 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMENT] 





maximum efficiency, quiet operation, and output speeds as 
slow as 1.89 rpm. 

Gearing elements. are dethined for rugged service. The 
slow speed countershaft, extending entirely through gear box 
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... ts better than she used to be 


Since volts, instead of oats, became the diet of 
the horsepower used for the intracity trans- 
portation of millions of people, there has been 
a continual improvement in the design and 
construction of equipment. 

Fiberglas* Electrical Insulation is one of the 
improved materials which helps street railway 
systems give their patrons better, faster, surer 
service today. It has proven to be a superior 
motor insulation because it stands up under 
the tough conditions frequently encountered— 
the slush and salts of snowy streets—the punish- 
ment of fast pickup with heavy aleraiea 
splash of rain—and the temperature extremes 
of year-in-year-out operation. 

the outstanding mechanical and electrical 
characteristics of these glass-base insulations 
have minimized motor burnouts caused by insu- 
lation failure, for.concerns in every industry. 
For many others, this better insulation has 
materially reduced the frequency of rewinds— 
assured lower maintenance costs. 


There is a Fiberglas Electrical Insulation 
Material for virtually every insulation need. It 
meets the requirements of most rotating equip- 
ment, solenoids, dry-type transformers—is being 
used for radio, electronics and many other 
electrical applications. 

If you are concerned with the design, manu- 
facture or use of electrical equipment be sure to 
get all of the facts about all of the forms of 
Fiberglas Electrical Insulation Materials. Write, 
today, for your copy of ‘‘Are Your Motors a 
Good Insurance Risk’’? 

Owens-Corning Fiberglas Corporation- 
1866 Nicholas Building, Foledo 1, Ohio. 


In Canada, Fiberglas Canada Lid., Oshawa, Ontario. 


FIBERGLAS 


*T. M, Reg. U. S. Pat. Off. 
ELECTRICAL INSULATION MATERIAL 


OTHER FIBERGLAS PRODUCTS: THERMAL AND ACOUSTICAL INSULATIONS, 
DUST-STOP* AIR FILTERS, YARNS, CLOTHS, MATS AND BASIC FIBERS, 
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V7 Vo from START to FINISH 
insures AEROVOX 


PABER-CAPACITOR 
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@ A paper capacitor can be no 
better than its several layers of 
paper dielectric, the quality of 
the impregnant, and the thor- 
eughness of the impregnation 
and sealing. 

That is why there are so many 
routine check-ups in Aerovox 
paper capacitor production. Pa- 
per tissues, metal foils, oils and 
sealing compounds, are critically 
checked. Sections are checked 
before impregnation and casing. 
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Complete units are subjected to 
a final checkup and inspection. 


“Individually-tested” is no 
idle boast as applied to Aerovox 
capacitors. It means precisely 
what it says. And to the capaci- 
tor user, it is a guarantee of de- 
pendable and long-lasting and 
economical service for the small- 
est and cheapest quite as well as 
the largest and costliest types 
that bear the Aerovox label. 


@ Write for engineering literature. 


Submit your capacitance problems. 






nt ROVOX 


Capacitors 


FOR 


RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 






















from front to rear bearing, supports the worm gear and both 
planetary units. Speed reducer is furnished with either foot 
or flange base mounting. Weight of reducer is 63 Ib plus 
weight of driving motor. Output range is 1.89 to 5.68 rpm 
with input horsepower ranging from % to %4 hp, at 1800 rpm 
Janette Manufacturing Company, 556 W. Monroe St., Chicago 6 


VERSATILE BEAM PENTODE 


High frequency transmitting beam pentode (identified as 
4E27) provides a versatility of applications in the communi 
cation field, as an oscillator, power amplifier (plate or sup 
pressor modulated), modulator, o1 
amplifier-doubler. Use of sup 
pressor grid control permits use of 
the tube simultaneously as power 
amplifier and electron switch for 
periodic or pulse time transmission. 

Characteristics include 200 watts 
output up to 75 mc, up to 80 per 
cent of normal input to 150 mc. 
Large power gain, ranging from 
30 to over 1000, requires only small 
driving power for full output. Tube 
can be simultaneously or independ- 
ently modulated on as many as 
three elements. Overall length is 
approximately 6 in.; bulb diamete: 
is 234 in. Jumbo-type 7-pin metal sleeve bayonet base is pra 
vided; plate connection is at top of bulb. Filament power is 
5 volts a-c or d-c, 7.5 amp. Lewis Electronics, 16 Lyndon 
Ave., Los Gatos, Calif. 





FOOT-PEDAL SWITCH 


Ruggedly built foot switch, with neon pilot light on foot 
pedal, provides operating control for motor-driven equipment 
rated up to 1 hp. Applications include industrial tools such as 
drill presses, sanders or spot welders; dental lathes; and 
photographing printing equipment. Operation is on any a-c 





circuit. Heavy duty, snap-action, single-pole, double-throw 
switch is incorporated. Pressure on pedal sets equipment into 
operation, through two outlets each of 1500-watt capacity, or 
turns off operation through a third outlet of same capacity. 
Industrial Timer Corp., 110 Edison Place, Newark, N. J. 


HEAVY DUTY PANELBOARDS 


Flush and surface mounting types of panelboards, ranging 
from 4 to 40 circuits, are provided with built-in heavy duty 
toggle switches for individual circuit control. Panelboard as- 





sembly consists of easily, removed, rugged one-piece molded 
composition blocks (illustrated) with two single-pole toggle 
switches and two plug fuse receptacles. The switches are 
designed for severe daily operation; the current carrying parts 
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PERMANENT MAGNETS MAY DO IT BETTER! 


a 


iN Precision Grinding of Permanent 
" & B 4 Magnets to Close Tolerances 
ne 
Fe) 


For accurate grinding to critical toler- 

. \ ances, a large battery of diversified 
machines is required. Conventional-type 
grinders are capable of many essential 
operations, but numerous machines have 
been designed and installed to do special 
work more efficiently and economically 
than could be done on standard grind- 
ing machines. On some magnets, only 
a single plane must be ground; but as 
many as twenty-two planes have to be 
ground on others. Because of the wide 
range of magnet shapes and sizes, our 
grinding department is equipped with 
machinery for practically every conceiv- 
able magnet grinding task. 

Our engineers will be pleased to con- 
sult with you in solving your engineer- 
ing problems. For data on permanent 
magnet application, write for new “Per- 
manent Magnet Manual” prepared by 
The Indiana Steel Products Company. 
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, PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS «+ - SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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are made of extra heavy gage to carry full rated 30-amp cur- 
rent, at 125 volts. Wadsworth Electric Manufacturing Co., 
Inc., 20 W. Eleventh, Covington, Ky. 



















SELF-TIMING INTERRUPTER 

Self-timing interrupter device, available in open-frame con- 
struction or as plug-in metal-housed unit (illustrated), has 
a range of 1 to 12 pulses per sec and finds application in con- 
trolling sequence of warning signals, process timing, and 
similar requirements. Device incorporates a glass-enclosed 
thermal element of the hot-wire type, a small power relay, and 


































ESICO 
SPOT SOLDERING 
MACHINE 


4. 


A real time-saver. eadle-eper- 
ated. Automatically Siena iren 
and solder, leaves operator’s hands 
| free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 


Sr 


Positive TIP control prevents ever- 
heating—tip cannot fall below sal- 
dering temperature. The only prac- 
tical method of controlling heat in 
the tip—an exclusive ESICO fea- 
| ture! 


wher. 0.5, 
Pat. Of. 
ELECTRIC SOLDERING IRON CO. Inc. 


2846 West Elim Street, Deep River, Conn. 


Dependability is only one 
the many outstandin 
qualities enjoyed by all 
SICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured wit these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 













Write Today 
for Complete 
Information on 
the Esico Line 





| (for certain requirements) a resistor to apportion current be 
| tween the thermal element and the relay coil. 

The interrupter is available with a fixed, predetermined rate 
of interruption in open-frame construction, or in the plug-in 
metal-housed unit, the latter either dust-protected or hermetically 
sealed. In addition, the plug-in type, dust-protected only, is 
available with external variable adjustment. Voltage rating 
is to 32 volts d-c, and 125 volts, 60 cycles. Several standard 
contact arrangements are provided. Contact rating is 10 amp 
(non-inductive). Electronic Controls, Inc., 44 Summer Ave., 
Newark 4, N. J. 





RADIO COIL-TUBE SUPPORT 


eee ee ee _ a Fastener for rapid mounting of coil tubes in radio chassis 

! ¢ . . . . *.* . 
, a . . \ | assembly is designed to hold the iron core in position; provide 
i Available to your exact specifications ~ firm, spring tension grip on the core screw; and mount the 


coil tube securely to the chassis. Core screw is turned into 


i eS id ENOL AND VULCANIZED . the fastener, coil tube is then inserted and is held firmly by four 

barbs sheared in the legs of the nut, and finally the complete 
FI BRE i assembly is snapped into the opening in the chassis. A small 
| } 


Bann 
vgY- 


Et 


Punched, Stamped, Shaved, | 
Drilled, Milled, Sawed, 
Tapped, Threaded 








tab on the leg of the fastener registers in a smaller hole to 





If you have stiff production schedules prevent the fastener from turning when adjustment screw is 
investigate BAER facilities for volume turned. The fastener (designated Speed Nut) is available in 
production and accuracy. Orders for different sizes for attaching coil tubes of %2 in. O. D. to panels 
any quantities, shapes and sizes to from 0.015 in. to 0.065 in. in thickness, and %-in. O. D. tubes 


to panels from 0.034 in. to 0.062 in. Tinnerman Products, Inc., 
2042 Fulton Rd., Cleveland 13, Ohio. 


your specifications. For details, write 
today for descriptive Bulletin 124. 


DUAL ELECTRONIC COUNTER 


Re. s. BAER Electronic counting device, suitable for control of counting, 

Cc spacing and measuring operations in industrial equipment, con- 
Ge PA re Y sists of a four standard 4-tube counter decade circuit suitably 
Craftomen in Fibee Fabricdlion f arranged to provide two independent predetermining channels 


in which any number from 0 to 10,000 may be initially set-up 
7-11 MONTGOMERY STREET by manipulating the front-panel switches. 
HILLSIDE, NEW JERSEY During the operation each channel is alternately preset auto- 


~@ 
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Photoswitch ELECTRONIC TIMER does the rest! 


For any Timing Control purpose, demanding split-second accuracy 
and unfailing operation, Photoswitch Electronic Timer has been proved 
best by repeated tests. Electronic in operation, Photoswitch Timer 
has only one moving part and is guaranteed for maintenance-free opera- 
tion and unlimited life. 

Its wide timing range — from 1/20th of.a second to two minutes — 
and split-second adjustability to any fraction of time within that range 
have resulted in Photoswitch Timer being adopted as standard in many 
diverse industries. 

It is simple to operate. The correct one of six interchangeable timing 
elements is selected to determine the timing range, the dial is set to the 
required split-second interval within that range. Flexible in operation, 
it provides for three different methods of timing: initiation of the timing 
interval by momentary contact, timing throughout sustained contact, 
or delayed action following contact. 

Photoswitch Timer, because of its precision and long life, has no equal 
for continuous repeat cycle timing, or short interval timing. 

Program and special timing require- In repeated tests by leading equipment manufacturers, Photoswitch 
ments may be easily met with the ; a‘ ; ine 
proper combinations of Photoswitch Electronic Timers have been selected on the basis of accuracy, versatility, 


equipment. Our engineers will gladly long-life and trouble-free maintenance. They can do a job for you. 
advise you. 



























Other Photoswitch equipment control levels, turbidity, smoke density indication, 
counters and conveyors, inspection, property and machinery safeguards and similar 
industrial applications. Our engineers are available to assist you on any special con- 
trol problems for which electronics may offer a possible solution. 


HOTOSWITCH INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS District Offices in All Principal Cities 


nat eRON oc RMR TERS LL RERNERECRIOORES Te Su ner SRNR AER RNIN I ANCL SC NT Ns: OT LET LLL TE CENT SORELLE A AVRO IE RET 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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RIVET- 
SETTING 
MACHINES 


SEMI 
TUBULAR 


BENCH TYPE RIVET SETTER 
Sets rivets small as .0¢O 


FAST @ ACCURATELY 


METAL « FABRIC 
WOOD e PLASTIC 


or in any combination 
of the four 


Can be 
RENTED for lim- 
ited or seasonal use 


Rivet Capacity, .040 to 3/32 * Throat Depth, 3% inches * 
Stroke, 1%, inches * Anvil Height, Adjustable Bench Type * 
Hopper, Rotary * Clutch, Horton Non-Repeat Type * Fly- 
wheel, 230 R.P.M. * Drive, V-Belt Noiseless * Replacement, 
Interchangeable Parts * Motor, 1/6 hp., 1140 R.P.M 
Height, 171% inches. 

Whether you use fasteners as small as .040, or larger, why 

continue setting them by hand? It increases costs, takes 


longer, slows production. 


Fastest, least expensive way to fasten small parts is with 
Milford semi-tubular rivets and Milford rivet-setting ma- 
chines. That has been proved on literally thousands of 
jobs — from automobile hoods to wrist watch bracelets. 


Milford’s experience in fastenings is yours FREE. Make 
use of Milford’s “know-how” even if your product is still 
in the drawing-board stage. Send a sample or blueprint 
for study by Milford engineers. 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Ave. 1014 West River St. 
MILFORD, CONN. ELYRIA, OHIO 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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matically by self-contained circuits to the desired predetermined 
number in less than 1 millisec. Input operates either with 
make-contacts or sharp negative pulses, as specified. Input 
frequencies may be in excess of 1000 cps. Output consists of 


ed: 


an ultrahigh speed relay with single-pole double-throw contacts. 
Relay is energized at the end of one predetermined count cycle 
and remains energized throughout the other predetermined count 
cycle. Counter operates from a 110-volt 60-cycle circuit. Pot- 
ter Instrument Company, 136-56 Roosevelt Ave., Flushing, N. Y 


MINIATURE BALL BEARINGS 


Lightweight, miniature ball bearings, designed for small 
motors, computers, recording devices and for various precision 
mechanisms, are availablé with outside diameter of %4@ in. and 


bores of 4% in., %g in., 5442 in., and % in. Made of chrome- 
bearing steel, the bearings are finished to tolerances of +0.0000, 
—0.0002. Illustration shows these bearings in actual size. 
Miniature Precision Bearings, Keene, New Hampshire. 


LIGHTWEIGHT CONTROL RELAY 


Designed for precision application in industrial and special 
control circuits this compact, lightweight relay (Type CR) has 
unusually large contacts for its type—up to % in. diameter— 
and is available in 2-, 3-, and 4-pole combinations. Design is 
said- to permit power switching comparable to that obtained 
with larger relays. Formed steel base is used to provide rigidity, 


and molded phenolic is used throughout for insulating. Contact 
rating with '%4-in. silver contacts is 15 amp at 24 volts d-c, or 
110 volts a-c, non-inductive. The single-pole relay weighs 3 oz. 
Dimensions are 1°%¢4 in. x 1%» in. x 12%. in. Various standard 
contact combinations are available. Allied Control Company, 
2 East End Ave., New York 21. 


PUMPING MOTOR CONTROL 


Space-saving a-c magnetic control unit, especially designed 
for oil field pumping motors, combines functions of overload 
and low voltage circuit protection with automatic starting 
and stopping of the motors. 

Two basic types are available. Automatic unit includes 
breaker, linestarter, lighting arrester, hand-reset low voltage 
relay, selector switch to permit manual operation, socket and 
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INJECTION MOLDING 





TAKES A STEP FORWARD 


The new Lester is designed to make injection molding a faster, 
simpler, more economical process. Whether you are a commercial 
molder or a manufacturer operating your own molding department, 
you will profit from the new and exclusive features which have 
been engineered into this superb machine. Leading molders of the 
United States have been testing these new Lester designs for months, 
and have pronounced them distinctly superior to those of previously 
built equipment. Why not get full information on the new Lester 


so that you, too, may know its advantages? 





Distributed by LESTER-PHOENIX, INC. 


2711 CHURCH AVE., CLEVELAND 13, OHIO 














ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, dealone and containers. 
Cleverness that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 
to offer — originality deep-rooted in practicability. 


Norther 


INDUSTRIAL CHEMICAL CO. 
7-11 ELKINS STREET, SO BOSTON 27, MASS. 


WALKER-TURNER 


FLEXIBLE SHAFTING 
—designed 


in design, selection of materials and con- 
struction, the primary objective of Walker- 
Turner Flexible Shafting is long and 
trouble-free service. The photograph il- 
lustrates an important W-T development 
in this direction—our special 

bronze bearing liner. This bearing liner 
fits over the flexible shaft, minimizing vi- 
bration, distributing lubrication and keep- 
ing shaft cool while operating at high 
speeds. 
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WALKER-TURNER CO., INC. PLAINFIELD, NEW JERSEY 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 
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time switch. The time switch automatically controls specific 
daily pumping periods. Local control unit includes breaker, 
linestarter, lighting arrester, and start-stop pushbutton. Ratings 
are from 1 to 25 hp, 110, 220, 440-600 volts. Weather-proof 





cabinet is provided. Operator is protected from live parts 
by the dead-front inner door. Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30, Pa. 


COLD CATHODE VOLTAGE REGULATORS 


Applications for these miniature, cold cathode voltage-regu- 
lating tubes are found in low current circuits in cathode-ray 
oscilloscopes, synchroscopes and other elec- 
tronic instruments. Available in three 
types, the tubes are rated for 65-90-volt 
operation, where current range is between 
2 and 3 ma, and voltage variation does 
not exceed 3 volts. 

Design elements include small polarized 
bayonet-type bases and color-coded metal 
tube shields for quick identification. Over- 
all dimensions are 1% in. in length and % 
in. in diameter. Two or more tubes of 
the same type may be used in series for 
improved regulation. Sylvania Electric 
Products, Inc., Industrial Electronic Divi- 
sion, 70 Forsythe, Boston 15. 





COMPACT GEARED MOTOR 


Continuous duty geared motor, available in sizes from 1 hp 
and up, is described as being readily adaptable over a wide 
field of applications. Originally, it was developed for use as 
an aircraft pump motor. The model illustrated (JH-13100), 
designed for 28-volt d-c systems, is rated for continuous duty 





at 3 hp with a speed of 3800 rpm at the splined output shaft. 
It is a compact, self-cooled unit: (weight 19% Ib; cylindrical 
space occupied, approximately 6 in. x 10% in.), and operates 
in any mounted position. Prelubricated precision ball bearings 
are provided. Jack & Heintz, Inc., Cleveland 1, Ohio. 


HIGH POWER TRIODE 


Transmitting triode (833A) is designed for high-power ap- 
plications and features a zirconium-coated anode with the 
zirconium coating sprayed only on that part of the plate most 
subject to heat during use. 

Electrical characteristics include following data: Filament 
(thoriated tungsten) : 10 volts, a-c or d-c, at 10 amp. Ampli- 
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Courtesy Noblitt-Sparks Industries, Inc. 
Manufacturers of Arvin Products bm Fir 
Columbus, Indiana i 


THE HEARTH 


OF THE FAMED 


ELECTRIC PORTABLE FIREPLACE = _< 


Bs 


CERAMICS 


: J 4 s . Quality to Highest . tt 
The hearth of this beautiful Arvin Electric Heater is the ALSIMAG eetteth in Aaate 


threaded core forming the basis of a long-life heater element. 





: , . Large Production 
Leading appliance manufacturers use ALSIMAG Steatite Ce- Facilities 





camel : ‘ti i i i h re 
amics because, in addition to ideal electrical properties, they a acted 





impervious to red hot temperatures; resist thermal shock and are Engineering 
permanently strong and rigid. Uniformity contributes to ease of Collaboration 
assembly. | 


ALSIMAG Steatite Ceramic parts are custom-made to your re- 
quirements. Put our specialized knowledge, gained from 43 years 
experience, to work for you. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR oF CERAMIC LEADERSHIP 










Original Award July 27,1942 
Second Award February 13,1943 
Third Award September 25, 1943 
Fourth Award May 27,1944 

Fifth Award December 2, 1944 
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THE END 


° OF THE LINE 
IS THE STARTING POINT 
ON ALL GOOD 
APPLIANCES 


ELECTRIX 


SOFT-RUBBER PLUGS 
WILL GIVE YOUR LINE 


THE RIGHT START 


ELECTRIX 


140-158 MIDDLE STREET 
PAWTUCKET © RHODE ISLAND 


UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 


TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


ee + oe ae Me Se et 


fication factor: 10. Interelectrode capacitances; grid-filament, 

12.3 mmf; grid-plate, 6.3 mmf; plate-filament, 8.5 mmf. 
Maximum signal outputs are: As Class B modulators (pair), 

2700 watts; as r-f Class B amplifier, telephony—250 watts; as 


Gye 


r-f Class C amplifier, plate-modulated—1500 watts; and as r-f 
Class C amplifier, telegraphy—1600 watts. Tube dimensions 
are: Diameter, 4'%o in. max.; height, 854 in. Taylor Tubes, 
Inc., 2312 Wabansia Ave., Chicago. 


PRECISION QUARTZ CRYSTAL UNIT 


Mounted quartz crystal, enclosed in a dustproof and water- 
proof metal tube, is described as being particularly adaptable - 
for equipment where extreme accuracy is desired. Available 
frequency range is from 200 kc to 65 kc: A frequency tolerance 
of less than 0.01 per cent over a temperature range from —50 C 


to +70 C is specified. The crystal can be supplied with nominal 
frequency tolerance of 0.005 per cent at 25 C. Shock-absorbing 
wire leads are soldered directly to the crystal surface plating. 
Unit is designed to maintain constant frequency in all positions. 
James Knights Company, 131 S..Wells, Sandwich, II. 


RADIAL BEARINGS 


A line of inch-size radial bearings (Series 1600), with solid 
inner and outer rings, is particularly adaptable for medium 
loads and for maximum speeds of the order of 3000 to 5000 
rpm. Close manufacturing tolerances are said to result in 
maximum contour accuracy, high micro-finish in the ball 


grooves, and in other factors providing smooth operation and 
long service. The two-piece ball retainers, or separators, are 
incorporated to reduce friction and increase range of allowable 
speeds. The bearings are available double-shielded, with one 
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: leday's ClectricalWonders 


are being wired with Besto-Wire because 
Besto-Wire is Asbestos Wire at its Best 


R. |. INSULATED WIRE CO. Inc. 


50 Burnham Avenue 
Cranston, Rhode Island 


Copper, Nickel or Monel Conductors 


Manufactured in accordance with N.E.M.A. Specifications 


4saq si >* 


Approved ‘by Underwriters’ Laboratories, Inc. 


e Conyright, 1948, by ‘ 
. . . *,° f. Insulat ire Co., Inc 
Representatives In Principal Cities 


Crenston, ® 




































































FOR GENTLE OR VIGOROUS 


AGITATION oF COMPOUNDS 
WHILE HEATING 


If your compound melt- 
ing problem is compli- 
cated by the use of a hard- 
to-mix formula, you will 
find that Sta-Warm’s ex- 
perience with a variety of 
types of agitators will be 
helpful to you. 







Shown here are two 
basic types of agitators 
most commonly used in 
Sta-Warm heaters. Type 
A, a simple two blade 
propeller, rotates 
horizontal plane about 
one inch above the bot- 
tom of the tank to main- 


Compound melting tank 
showing location of motor 
that drives agitator. 


in a 


tain materials in suspen- 
Type B, with near 
scraping blades rotating 
close to tank sidewalls, 
does a thorough job of 
mixing and churning of 


sion. 


heavy materials. 


Proper agitation is an 
important factor with 
|'which Sta-Warm_ engi- 
' neers can help you. Why 
not outline your com- 
pound melting problem 
when inquiring for bulle- 
tin that gives further de- 
scription of Sta- Warm 
| heating tanks with agita- 
tors. 

Write to Dept. C tor 
full information. 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Ohio 





Complete Equipment for 
Heating, Pouring, Conveying Compounds 






shield, or without shields. The double-shielded come grease- 
packed, but the other units are furnished with or without grease 
packing as desired. Nice Ball Bearing Company, 30th & 
Hunting Park Ave., Philadelphia 40. 










SELF-COOLING COPPER SULPHIDE RECTIFIER 


Copper sulphide rectifier, requiring no forced cooling, has 
been developed to permit design of fast battery chargers with 
no moving parts. Rectifier is rated 50 amp for 6-volt automotive 
battery taper-charging, from usual 110 volt a-c power supply 




















Two rectifiers may be operated in parallel from separate trans- 
former secondaries to provide 100 amp maximum charging 
rate without a fan. Benwood Linze Company, 1815 Locust 
St., St. Louis 3, Mo. 













RIVET-CAP 


An umbrella-shaped rivet-plug has been designed to provide 
a smooth cap for hollow-type rivets so that the head matches 
or harmonizes with the surface color or texture of the ma 
terial being fastened. Applications where this may be desirable 
include household appliances and industrial equipment. The 

























plug has a knurled and tapered shank, and is easily inserted 
and pushed in by hand to make a tight fit. Available in alu- 
minum, copper or plastic, the plug may be used in hollow-type 
rivets of % in., %o in., 46 in., and % in. diameter. Cherry 
Rivet Company, 231 Winston St., Los Angeles 13, Calif. 












ECONOMY TELEVISION TUBE 


A 7-in. cathode-ray tube, developed specially for low-priced 
television receivers, is described as meeting the requirements 










of adequate screen size, good definition, as well as brilliance. 
This tube (Type 7EP4) provides for a normal screen image 
of 53% in. width by 4% in. height. If needed, the screen size 
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Y-26 and Y-27 
HIGH HEAT MICA PLATES 
» [HEATER ELEMENT INSULATION]- 


DOMESTIC. 
~ ELECTRIC. 
APPLIANCES. 


@ Inorganic-bonded, built-up mica plates resistant to temperatures 
up to redness without change. 


@ Specified by most of the leading appliance manufacturers as 
standard insulation. 


@ Available in sheets of large area or in stampings to specified 
dimensions. 


@ Strong. hard, tough and durable. 
@ Economy of use of single-piece, full size stampings. 
@ An ever dependable source of supply of uniform quality. 


@ We suggest your consideration of Y-26 and Y-27 High Heat Mica 
insulation as substitutes for Strategic Mica for all high heat in- 
sulating purposes. 


@ Your inquiries are invited and samples for test purposes will be 
sent, gladly, on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 





A DOUBLE ACTION PRESS FOR 
OF THERMO-SETTING PLASTICS 


These H-P-M all-hydrav- 
lic presses are designed 
Prd) -t4iel ih Mesa ra) 
your high frequency ma- 
terial heating equipment 
and ideally suited for 
molding thermo-setting 
plastic parts with delicate 
MCicLMiall ate Milan Gael 
Ta itelar ee ele i ail 
ULM eleeh Mia iaey le Riedy 
producing accurate, qual- 
ity parts with less rejects 
and complete elimination 
of flash. Write today for 
eluate ti Malicleuteit tamed) 
Mees Mae clade 


THE HYDRAULIC PRESS 
MFG. COMPANY 


Ce ee 


ELECTRONIC 


MOLDING PRESSES 
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can be increased to a width of 6% in. With a length of only 
15% in. the tube fits into a cabinet of average depth. Ac- 
celerating potential is 2500 volts, calling for a power source 
relatively low in cost. Allen B. DuMont Laboratories, 2 Main 
Ave., Passaic, N. J. 


SILVER TUNGSTEN CONTACTS 


Electrical contacts made from silver tungsten and silver 
tungsten carbide are available in a wide variety of shapes and 
feature higher current carrying capacity, greater non-welding 
characteristics and long service. Made from metal powders, 





these contacts are available in a range of combinations from 
10 to 80 per cent tungsten, and from 20 to 80 per cent tungsten 
carbide, with hardnesses from 80 to 100 Rockwell B. Gibson 
Electric Company, 8349 Frankstown Ave., Pittsburgh, Pa. 


SIGNALING TIMER 


Both visual and audible signals at completion of any specified 
time-interval are provided by this signaling timer (Series S) 
designed for controlling operating time intervals in a wide 
range of industrial equipment. In addition, the timer provides 
for automatic closing or opening of circuits at the end of 
specified elapsed time. 

With pointer on the dial of the timer set to required time 
interval, circuit is closed and pilot light indicates that the 
interval has started. Pointer moves counter-clockwise on dial 
and indicates exact elapsed time at any point during the oper- 
ation. When interval is completed, the pilot light goes out 
and a buzzer-alarm sounds until pointer has been reset, or 





toggle switch has been cut off. Outlet is provided for con- 
nection to additional lights or buzzers. 

Timer is enclosed in a metal case, and is 5 in. x 5 in. x 3% in. 
in size. Operation is on 25-, 50-, or 60-cycle power source, 115 
to 230 volts, 100 watts. Built-in motor is slow-speed, self- 
starting synchronous type. Industrial Timer Corp., 110 Edison 
Place, New Jersey. 


MINIATURE TRANSFORMER 


Extremely small transformers—they weigh only % oz and are 
only %g¢ in. x % in. by % in. in size—are now in commercial 
production for use in hearing aids, vest pocket radio sets, and 
other products of similar character where minimum weight 
and saving of space are prime design factors. 

Developed originally for wartime use’ in airborne devices 
and walkie-talkie sets, these miniature transformers (designated 
UTC Sub-Ouncers) have a coil of Formex wire on a molded 
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For today’s and tomorrow’s needs 
of the electrical manufacturing in- 
dustry, Rome Cable produces wire 
and cable products of long-proved 
dependability. In design and con- 
struction they embody the practi- 
cal application of enlightened re- 
search and manufacturing skill. 
Conductors and insulations pos- 
sess in full measure the electrical 
properties required for specific 
use of the product and are develop- 
ments of many years’ experience. 


Our line includes: 


Motor Lead Cables 


Rome Synthinol * 
Machine Tool Wire 


Rome Synthinol* 
Control Cable 


Magnet Wire 
Welding Cable 


Radio and Instrument 
Hook-up Wire 


* Trademark Registered 


SALES OFFICES 


CHICAGO 6. ILL. Room 801 
208 So. Jefferson Street aa gene N.W. 

BOSTON 10, MASS. 
LOS ANGELES 12, CALIF. 

Chamber of Commerce Bldg. 
340 Azusa Street 80 Federal Street - 
SAN FRANCISCO 3, CALIF. PHILADELPHIA 7, PA. 


1045 Bryant Street 1803 Liberty Trust Bldg. 
CLEVELAND 14, OHIO Broad and 

602 Society for Savings Bldg. DETROIT 2, MICH. 
547 New Center Bldg. 


PITTSBURGH 19, PA. 


rch Streets 





ROME ‘60° 


WELDING CABLE 


ROMEY SAYS: 

“Flexibility? You said 
it—and plenty tough 
for long service.” 


A cable that has the ultra flexibility the 
welder needs, and a tough wear-resisting 
and tear-proof jacket overall. 


In addition to the very fine wire utilized in 
this cable, an exceedingly flexible strand 
has been developed. Because of the flexi- 
bility, it is non-kinking; it handles easier, 
improving the quality of the job with less 


‘wear and tear on the operator. 


It has a tough, wear-resisting jacket with 
a uniformly small diameter. This jacket has 
extremely high tensile strength, long age- 
ing characteristics, and maximum resist- 
ance to light checking. 
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Here are a few 


APPLICATIONS for 
SIGNAL MOTORS 


SHADED POLE 


RECTIFIERS | 
UNIT HEATERS 
BLOWERS | 
VENTILATORS 
COOLANT PUMPS 


A.C. - D.C. and | 
Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 
UNIT HEATERS 


(Ships and mobile units) 
BLOWERS 








SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all Principal Cities 


(Ships and mobile units) 
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Insulation is of cellulose acetate. Leads are me- 
chanically anchored externally, obviating tape fastening. Entire 
unit is water-proofed. Five standard units are available with 


nylon bobbin. 





frequency response. + 3 db from 200 to 5000 cycles. Other 
units are specially designed to manufacturers’ requirements. 
United Transformer Corp., 150 Varick St., New York 13, N. Y 


INDUCTANCE DECADES 


Designed for application in bridge and low level filter cir- 
cuits, this series of inductance decades provides ranges up to 
100 henries total in steps of 0.001 henry up to 1.0 henry. The 
decades, available in enclosed cases with two decades to the 
case, are adjusted within 2 per cent at 1000 cycles (except for 





the 100-henry decade which is adjusted at 200 cycles). Useful 
frequency range of the units is from 30 to 20,000 cycles. All 
units are triple-sheathed against external field. Three or five 
decades in a single case can be supplied, if. required. New 
York Transformer Company, 62 William St., New York 5, 
MN: Y. 


SENSITIVE ELECTRONIC RELAY 


Compact electronic relay unit, incorporating a grid-controlled 
half-wave rectifier tube, is used in industrial and laboratory 
control applications with contact microammeters, photoelectric 
cells and similar apparatus. Unit provides sensitive control 
of outputs up to 30 amp, at 110 to 120 volts, 50-60 cycles, with 
only 100 microamp in the instrument circuit. The low-resistance 
silver contacts are easily adjusted. Precision-wound coils are 
impregnated, baked and subjected to rigorous breakdown tests 
in excess of rated capacity. Design provides suitable vacuum 
tube amplification and wiring arrangements. Precision Ther- 
mometer & Instrument Company, 1434 Brandywine St., Phila- 
delphia 30. 


Magnesium Association Plans Portable Exhibit 

At the recent meeting of the development committee of the 
Magnesium Association, New York City, approval was given 
to project calling for a portable magnesium exhibit. This 
exhibit has been designed and donated by the Dow Chemical 
Company, Midland, Mich. 

Other recent news from the Magnesium Association covers 
the appointment of Edward S. Christiansen, president of Mag- 
nesium Company of America, Inc., Chicago, T. W. Atkins, 
executive vice-president of the association, as well as 13 other 
company executives, to represent the magnesium industry in an 
advisory capacity to the Army Industrial College. 
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SEALING STOPPED JOINTS 


Requires careful balance 
between compressibility 
and density 


BY PROVIDING positive metal-to-metal contact, a 
stopped joint assures precisely the degree of gasket 
compression you desire. At the same time, it mini- 
mizes the human factor in assembly and prevents 
damaging distortion of the sealing medium. 

The ideal material for sealing stopped joints is 
One tnat is as dense as possible, to insure. minimum 
permeability, yet which is sufficiently compressible 
to hold bolting pressure within reasonable limits. 
Armstrong’s DC-113 is such a material. 

DC-113 is a cork-and- synthetic-rubber composi- 
tion which is (1) truly compressible because of its 
cork content, (2) highly resistant to oil, gasoline, 
and other liquids because of its synthetic rubber 
content, and (3) lastingly resilient as a result of 
both its primary ingredients. It is one of the most 
dense materials we make. Therefore, it insures a 
tight seal against internal pressure, yet it will not 
strip bolt threads during assembly. 

No sticker is needed with DC-113. Thus you 
save assembly time and expense. Inspection is 


ARMSTRONG'S 


GASKETS - SEALS : PACKINGS 


Cork Compositions J Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds ® Cork-and-Rubber Compositions 
7) ae ee a Ld Rag Felt Papers e Natural Cork 
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speeded . . . and gaskets can be re-used, if re-use 
is desirable. 

Although DC-113 will seal with a 10% com- 
pression if internal pressures are low, we recom- 
mend a compression of 25% to 30%. No cork- 
and-synthetic-rubber composition, however, should 
be compressed more than 3314%. 

Some engineers use a cork composition gasket in 
a stopped joint because it is somewhat less expen- 
sive than cork-and-synthetic-rubber. Others, when 
cost is not a factor, prefer a straight synthetic. Thus 
whatever your preference, Armstrong has standard- 
ized, resilient material to satisfy it. The Armstrong 
line also includes rag felt papers, fibrated leather, 
and other fiber sheet packings. 

We suggest that you discuss your sealing problem 
with one of our Gasket Engineers. Conditions may 
require a material other than our DC-113. Or send 
us drawings and details. We'll gladly give you 
practical recommedations based on our 34 years’ 
gasketing experience. No obligation, of course. 
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MANY USES—BIG SAVINGS 


CERRO ALLOYS 


LOW 

TEMPERATURE 

MELTING 

CERROMATRIX—250° F. For securing punch and die parts; anchor- 
ing machine parts; short run forming dies; etc. 
CERROBEND—158° F. As a filler for bending thin-walled tubing— 
melts out in boiling water.: Also used for automotive and aircraft 
assembly jigs, forming dies, etc. 
CERROSAFE—165° F.—190° F. Used for 
molds, forging dies; duplicate patterns; etc. 
CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make 
precision castings. 
CERROLOW—117° F.—CERROLOW—136° 


proof-casting cavities in 


F. and CERROLOW 174° F 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates. 

BOSTON, MASS., Jackson Associates. 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN, N. Y., Belmont Smelting G Refining Works 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation. 

KANSAS CITY, MO., Metal Goods Corporation. 
LONDON, ENG., Mining G Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Metal Sales Company. 
MILWAUKEE, WISC., Williams & Collins. 

MINNEAPOLIS, MINN., Northern Machinery G Supply Co 
MOLINE, ILL., Sterling Products Co., Inc. 

TORONTO, CAN., Cenada Metal Co., Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation. 

ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET -~ - NEW YORK, N. Y. 
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w THE HILLIARD 


106 WEST 4TH ST ELMIRA, N.Y 
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TWO-PURPOSE BRIDGE 
Comprising an oscillator, a bridge and an amplifier, this com- 
parison and limit bridge (No. 1010) serves as lightweight, 
compact instrument for testing resistors, condensers and in- 
ductors. It has two comparison ranges (10 and 20 per cent) 
selected by rotary switch and read on calibrated scale. Three 
frequencies are available: 50-60 cycles taken from line; and 





1000 and 10,000 cycles generated by oscillator with accuracy 
within 10 per cent. Suitable oscillator, bridge, and null- 
indicator controls are incorporated. Unit is portable; net 
weight is 15% lb.; dimensions are 10% in. x 834 in. x 12 in. 
Power supply: 105 to 125 volts, 50-60 cycles. Freed Trans- 
former Company, 72 E. Spring St., New York 12. 


SWEEP CALIBRATOR 

Designed for calibrating the sweep speed of a synchroscope 
or triggered sweep oscilloscope this instrument (Model No. 
8127) provides calibration marks consisting of short vido pulses 
of less than % microsec duration, suitably spaced. Switch 
permits choice of four different time intervals between cali- 
bration markers: 2.5, 10, 50 or 100 microsec. Calibration 
markers have amplitude of 40 volts, with choice of polarity. 
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Gate length (time during which markers are generated follow- 
ing each trigger pulse) has continuously variable duration of 
20 to 3000 microsec. Operating voltage: 110 to 120 volts, 60 
cycles. Power consumption: 85-watts. Dimensions: 8 in. x 
16 in. x 7% in. Weight: 23 lb. Complete specifications avail- 
able from manufacturer. United Cinephone Corp., Torrington, 
Conn. 


b VIBRATION EXCITER 
An electrodynamic vibration exciter, designed to deliver a 
peak force of 200 lb. over a wide frequency range, is used for 
investigating latent defects in mechanical parts or complete 
equipment by exciting them to their resonant modes of vibration 
with a pure sine wave force that can be controlled in both 
amplitude and frequency. Rated accelerations are up to 20 g, 
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N the files at the Barnes plant is the spring 

history of almost every great mechanical 
contribution. Here is the story of the auto- 
motive valve spring, the aircraft engine valve 
spring, the typewriter spring, the refrigerator 
spring—and today, the helicopter spring, the 
radar spring, the bomb-sight spring. 


Blue prints and “specs” are the tangible 
record of these developments—but only in the 


memories of Barnes craftsmen and engineers are 
the hours of experiment and research from which 
grew the final, smoothly functioning springs. 


Responsibility that comes with long and close 
associations imposes an obligation to explore 
and develop the scope of spring performance— 
not only for present purposes—but for new 
milestones in mechanical progress—whatever 
they may be. 


WALLACE BARNES COMPANY, BRISTOL, CONNECTICUT 


Barnes-made SPRINGS 


“ENGINEERED PEP & POWER” 
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STANDARDIZED 


MATERIALS HANDLING 
EQUIPMENT 


LOAD-VEYORS 


SEND FOR LOAD-VEYOR 





















A MAGIC CARPET 
FOR INDUSTRY 


MANUAL No. 1004MH 


Load - Veyors combine great 
strength and light weight. Ex- 
clusive Market Forge features 
.. + grid construction supports 
ball bearing rollers on both 
sides . . . hardened inner and 
outer ball bearing races min- 
imize wear . . . Load-Veyors 
may be used on either side... 
rails on reverse side provide for 


safe conveyance of small 
packages. 
™ A— One man can eas 
Mh ily handle 58-pound 10 - 


B— Rigid or portable 
adjustable stands. 


foot section. 


C— Full line of curves, guard rails 
and accessories available. 
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Compression Ybolded 
PLASTIC 


PRODUCTS 


%& Here at Rogan, you are invited to avail 
yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our stoff of trained experts will be glad to 
assist you with your plastic problems, no 
matter how involved or comprehensive. 


In addition to compression molding, we also 
offer an exclusive “deep relief” branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter, 


Write for facts on this lower cost, combina- 
tion service today. 


ROGAN BROS. 


Compression Molders and Branders of Plastics 
2001S. MICHIGAN AVENUE + CHICAGO 16, ILLINOIS 
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with a short-period peak of 40 g. Maximum table travel is 
1 in., with table being adjustable for motion in any direction. 
Amplitude check, in comparison to the vibration pick-ups being 
calibrated, is provided through suitable attachment of table to 
a standard signal generator. 














Total weight of exciter is 685 lb. Dimensions are 23 in 
x 24 in. x 14 in. overall. Motor-generator-alternator unit is 
availahle as source of power supply. MB Manufacturing Com 
pany, Inc., New Haven 11, Conn. 


SIGNAL GENERATOR 


Quick visual alignment of intermediate frequency circuits of 
both FM and AM receivers is provided by this signal generator 
in conjunction with an oscilloscope. Unit has frequency range 
of 100 kc to 20 mc, with particularly useful application in the 
10-mc range. Direct-reading dial is calibrated in megacycles. 
Linear frequency sweep deviation is adjustable from zero to 
900 kc peak to peak. Output impedance is 1 ohm to 2500 ohms 





Phone jack for aural monitoring is included. Design stresses 
rapidity and accuracy in performance. Dimensions are: 7 in. 
x 9% in. x 10% in. Weight is 18 lb. Harvey Radio Labora- 
tories, Inc., 447 Concord Ave., Cambridge 38, Mass. 


DYNAMIC BALANCING INSTRUMENT 


Corrections of unbalances as minute as 0.000002 oz.-in. can be 
detected and corrected by means of this dynamic balancing in- 
strument, particularly adaptable for testing high speed rotating 
parts such as small motor armatures. The parts tested rotate 





freely in their own bearings, driven by an air jet or own power. 

Basically two units comprise the instrument: (1) A shock- 
mounted balancing unit, and (2) an amplifier with indicating 
meter. The balancing unit contains a mounting cradle for the 
test-piece and an arrangement of electromagnetic pick-ups and 
controls so designed that any vibration is eventually converted 
into a-c voltage and is then transmitted to the amplifier unit 
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BLOWERS 


War Time Performance 
. . « Modified Peace Time Prices 


These motor-driven blowers and fans are the 
result of the improvements and advanced designs 
that went into our war-time “‘J"’ series. They are 
quiet, efficient and economical. 


Units in the new Eastern Air Devices “K" series 
are especially recommended where maximum 
C.F.M. performance is desired in small size and 
light weight. They are available with either sleeve 
bearings or ball bearings. 


We Invite Inquiry 


We shall be pleased to send further data upon receipt of your engi- 
feering specifications. Prompt orders will insure early delivery. 


MOTOR DRIVEN FANS AND BLOWERS 
115 Volt—60 Cycle—Single Phase—Capacitor Start and Run 


CENTRIFUGAL BLOWERS-CONTINUOUS DUTY 
1h : C.F. M. R. P.M. 
é 3400 


MANUFACTURERS OF SMALL FRACTIONAL HORSE POWER MOTORS AND BLOWERS 
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NEW MODELS 
Available Now! 


“ATR 


QUALITY PRODUCTS 





ATR 
“mu” 





BATTERY ELIMINATORS 


For Converting A.C. to D.C. 


New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. Lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 








ATR 


LOW POWER 
INVERTERS 





us * 


For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 

INVERTERS @ 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 






AMERICAN TELEVISION & RADIO CO. 


Quality Products Since 1931 
ST. PAUL 1, MINN. ee 











where unbalance is read directly in terms of correction required. 
Locating dials at either end of the balancing unit, graduated 
in 5-deg increments, are then read to obtain the unbalance 
position. Readings are to + 3 deg. The instrument (desig- 
nated Strobodyne) is adaptable for operations where corrections 
are to be made by drilling as well as by addition of material. 

Operation range is at 4200 rpm to 100,000 rpm and over, 
limited only by the test piece and its own bearing. Instrument 
comes in two sizes, handling work up to 6 lb., or up to 10 Ib., 
with dimensions respectively 5 in. diameter by 8 in. length; 
and 7 in. diameter by 16 in. length. A third unit for drilling 
correction is optional. Sperry Gyroscope Company, Inc., Great 


Neck, N. Y. 


MULTI-PURPOSE METER 
Designed to meet requirements for extremely sensitive analyses, 
this portable-type volt-ohm-milliameter (Model 2405) provides 
five ranges for d-c volts from 0 to 1000, at 25,000 ohms per volt. 





Ranges for a-c volts are also from 0 to 1000, at 1000 ohms 
per volt. 

Other ranges are as follows: Ohm-megohms: 
ohms, 4-40 megohms; d-c amp: 0-10; a-c amp: 
d-c ma: 0-1-10-50-250; d-c microamp: 0-50. 

Compactly housed in a metal case, 10 in. by 10 in. by 5% 
in., the instrument weighs approximately 11 lb. Batteries and 
leads are provided. Triplett Electrical Instrument Co., Bluff- 
ton, Ohio. 


0-4000-40,000 
0-0.5-1-5-10; 


ELECTRIC TACHOMETER 
Two units comprise this electric tachometer—an a-c inductor- 
type generator (model 341) and a standard a-c voltmeter- 
indicator (model 21-M). Designed to provide rugged service 
and maintain precision under severe operating conditions, the 
assembly is said to retain its calibration over the complete 





scale-range. Tachometer can be used for speeds up to 5000 rpm. 
Indicator accuracy is described as within 2 per cent of prime 
mover speeds. For higher degrees of accuracy at commonly 
used speeds, a vibrating-reed frequency meter is used either 
singly or in conjunction with the standard voltmeter to give 
readings of within 349 per cent. Voltmeter indicators are sup- 
plied with dial scales up to 9 in. in length. Illustration shows 
the generator unit. Electric Speed Indicator Company, 3619 
Rocky River Drive, Cleveland. 
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Perfect duplication is essential to avoid 
bottlenecks and losses in production lines. 
General Industries produces molded plastic 
parts for mass assembly, combining careful 
workmanship and “know-how” to give main- 
tained accuracy, appearance, utility and 
performance of each piece. 

If your new or future products call for 
plastic parts, our modern facilities for trans- 
fer, injection and compression molding can 


handle large parts or small, in any quantity. 


ALIKE FROM EVERY ANGLE 


From blueprint to finished product, experi- 
enced engineers speed production; ingenious 
mold-makers, realizing that “‘almost alike” 
won’t do, stress the importance of accurately 
placed inserts, close tolerances and finish 
to meet the most critical specifications. Our 
skillful operators turn out identical pieces 
that are alike from every angle—molding 
salability and satisfaction into your products. 

For perfect duplication of molded plastic 


parts, depend upon General Industries. 


THE GENERAL INDUSTRIES COMPANY 


Molded Plastics Division . Ohio 


Elyria , 














ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 


that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or im previous issues. 
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..meet critical indoor and outdoor needs! 


TURBO electrical sleevings provide economical 
solutions to most electrical and electronic insu- 
lating problems. Sizes ranges from small gauges 
for wires to large diameter suitable for cable 
or bus bar. All feature extra flexibility, smooth 
bore and wide choice of color. Important, too, 
TURBO meets severe operating conditions—heat, 
low temperature, acid, fumes and moisture—with 
a specific sleeving for each condition. 


FLEXIBLE VARNISHED OJL TUBING: offers immunity 
to corrosive fumes, acid, alkalis and most solvents. 
It is impervious to moisture and non-hygroscopic. 






VARNISHED GLASS TUBING: capable of function- 
ing in high ambient temperatures—enclosed mo- 
tors, unventilated areas, and general heavy duty 
installations. 


EXTRUDED TUBINGS: smooth wall, withstand ex- 
treme low temperature without embrittlement. 
Provide dependable insulation in sub-zero cold. 
Retains flexibility at all times. 


WIRE IDENTIFICATION MARKERS: two types— 
sleeve type that slips directly over pipes, tubes, 
conductors, and tab type with flexible flag at- 
tached to sleeve. Both available in any marking. 


Write today for free Specimen Board with sam- 
ples and sizes of each. 


WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10, N.Y. * 325 W. Huron St., Chicago 10, Ill. 
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SLEEVING @ VARNISHED CAMBRIC @ PAPER AND TAPE @ MICA AND MICA PRODUCTS 
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This high power industrial tube built 
by Federal is the result of the widen- 
ing use of induction heating for heavy 
applications...especially designed for 
the purpose...built to meet the exact- 
ing demands of severe operating con- 
ditions. 

Federal’s 9C23 is a tube that can 
stand the gaff...with extra ruggedness 
for stamina...heavy duty filament for 
long life and high power output... 
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Especially for HEAVY DUTY 
Industrial Applications 


and with the inherent reliability and 
exceptional qualities that characterize 
every tube in the extensive Federal line. 

Here is another instance where 
Federal’s long experience and leader- 
ship in tube design and construction 
contribute to electronic progress. And 
it is a good reason to see Federal first 
for industrial power .. . rectifier... 
transmitting tubes. 

Remember —“Federal Always Has 
Made Better Tubes.” 


Technical Data for Type 9C23 


















Maximum Ratings for Maximum 


Frequency of 20 Megacycles 


D C Plate Voltage 
D C Plate Current 


Plate Dissipation . . 
Filament Voltage . . 
Filament Current . . 

Overall Length . 


Type of Cooling . . 


Newark 1,N.]. 


- 15,000 


- 4.0 
25 
22 
82 


. 19% 


volts 

am peres 
kilowatts 
volts 
amperes 


inches 


+ water 
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THAT LASTS WITH 
YOUR PRODUCT 





Flamenol Cords, General Electric’s new cord 
sets, are designed to add greater beauty and 
lasting safety to a class of traffic appliances 
and portable lamps. Cord sets have always 
been important to the satisfactory service of 
any electrical product. Now customers will 
not only demand trouble-free service in appli- 
ances out eye appeal will also influence their 
choice. That’s why you'll like the new G-E 
Flamenol Cords. 


Flamenol Cords are modern in design and 
smart in appearance. Their fine texture, rich 
color and glistening finish will add much to the 
beauty of electrical products. Their smooth, 
hard finish makes them easy and pleasant to 
handle. 


And most important of all, G-E Flamenol 
Cords will help to gain and keep customer 
satisfaction. These new cords are built to last 


FLAMENOL CORDS 


with the life of the electrical product. The 
plug is molded to the portable cord, making 
the power cord set a one-piece construction. 
This molded-on feature not only prevents the 
plug and cord from coming apart but also 
provides permanent protection to the soldered 
connections against strain. 


Many of the best-known appliances are 
equipped with G-E molded-on cord sets. You, 
too, can gain greater salability for your elec- 


‘trical products by equipping with G-E Flamen- 


ol Cords. For further information, write to 
Section Q362-12, Appliance and Merchandise 
Dept., General Electric Co., Bridgeport, Conn. 


Hear the General Electric radio programs: “The 
G-E All-Girl Orchestra” Sunday 10 P.M. EST, NBC. 
“The World Today” news every weekday 6:45 P.M. 
EST, CBS. “The G-E House Party” Monday through 
Friday 4:00 P.M. EST, CBS. 


*Reg. U.S. Pat. Off. 
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THE BENWOOD-LINZE Co= 
ST LOUIS MO= 


CAN YOU BUILD A RECTIFIER ONE AND, ONE HALF INCHES 
TO WITHSTAND HEAVY OVERLOADS SELF HEALING 
HERETOFORE CONSIDERED IMPRACTICAL 





We did... We 
design and build 
rectifier stacks — 

in all shapes and sizes 
me eda t 
of applications, many hereto- 


fore considered not practical. 


We have had twenty-five 
years experience in the 
study of metallic rectifier 
applications ... When- 
ever you have a problem 
of converting AC to DC 
— consult B-L. 


SELENIUM B-L Metallic Rectifiers are 
Highest efficiency.. Long life.. designed for power ratings 


Lowest reverse current. . Free- from milliwatts to kilowatts 
dom from moisture damage. ° . 
ie 8° _in every shape and size. 


Typical Applications 
Battery Charging 
Theatre Equipment 
Electroplating 
Relays 
Telephones 
Magnetic Chucks 
Electrolysis 
Generator Control 
Magnetic Separators 
Magnetic Brakes 





COPPER SULPHIDE 


Smallest sizes for all power rat- 


ings... Capable of withstanding fia 
heavy overloads.. Self-healing and we other appli os 
_. Rugged .. Operate at high. tons where DC is required 


from AC power supply. 


est ambient temperatures. 


THE BENWOOD-LINZE COMPANY 


1815 LOCUST STREET ST. LOUIS 3, MO. 


Long Distance Telephone CEntral 5830 


Designers and manufacturers of Selenium and Copper Sulphide 
Rectifiers, Battery Chargers, and DC Power Supplies for 
practically every requirement. 
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UHF Techniques in Radar 


and in Communication Systems 
(Continued from page 105) 


meters, is independent of the external circuit. Although 
such tubes may be used to generate frequencies as high 
as 2000 mc, the output power is low and other tubes of 
comparable or higher efficiencies are preferred. 

A velocity-modulated tube is one in which the RF 
field across a resonant circuit is used to change the speed 


QGQE 









H>H- 
(a) (6) (c) 
Plate 
current 


Magnetic field 
strength 


Fig. 9—Paths of an electron in a magnetron with 

varying strengths of magnetic field (a), (b) and (c) ; 

at (d) is represented the relation of plate current to a 
varying magnetic field in a magnetron. 


of the electrons passing through it, after which the ve- 
locity-modulated beam excites a.second resonant circuit 
to oscillations. By loosely coupling the second resonant 
circuit to the first, sustained oscillations are possible. 
Since the frequency is dependent upon the resonant fre- 
quency of the resonant circuit, and since cavity resona- 
tors or rhumbatrons having very high frequencies are 
readily possible, these tubes are used extensively as 
power sources for frequencies as high as 25,000 mc. 

The principles of operation of these klystron-type 
tubes can best be seen with the aid of the diagrams in 
Fig. 6. Along the left-hand side of the diagram are the 
basic elements of the tube which are seen to be the ca- 
thode, grid, buncher, drift space, catcher and collector. 
The curves on the right make-up a space-time or a ve- 
locity diagram, each line representing the velocity of an 
individual electron. 

It is supposed that the electrons issue from the ca- 
thode and pass through the grid space, which is ordi- 
narily maintained positive with respect to the cathode, 
at a uniform rate; hence the separation of the lines on 
the diagram is uniform, and the slopes are constant. The 
RF field of the buncher acts on the uniform-velocity 
incoming electrons to retard some by varying amounts 
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DIVERSITY OF DESIGN 


» ALLIED's 


HERMETICALLY-SEALED RELAYS 


These relays are designed to fit your specific applications 
and to fill your special requirements completely, but this 
is not all. 


When you specify ‘‘Allied’”’ you are sure to get a unit that 
is completely engineered as a sealed relay — not just 
equipment built around older types. Moreover these sealed 
relays are produced completely, from start to finish, in 
Allied plants, by one organization, under coordinated 
standards. 

These products have back of them a wealth of pioneering 
experience in the sealing of relays to protect them from 
dirt, moisture and many foreign substances or to prevent 
tampering or accidental damage to the working parts. This 
experience is today expressed in a completely organized 
sealed-relay division, using the most modern techniques 
and equipment including a specially designed sealing room 
where air temperature, humidity and cleanliness are scien- 
tifically controlled. 

There is wide diversity of design in Allied sealed relays. 
But-of far greater importance are the benefits of experi- 
The photo above shows a cut-away view ence, complete engineering, and modern manufacturing by 
and completed assembly of Allied type one organization. Before you specify be sure to get all the 


TKHX-26 sealed relay with ten soldered facts about Allied relays. 
terminals individually color marked. 


ALLIED CONTROL COMPANY, INC. 





AL-102 






GENERAL OFFICES: 2 East End. Ave. (at 79th St.) New York 21, N. Y. Factories: New York City (2 East End Ave.) 
Plantsville, Conn. Chicago — 4321 N. Knox Avenve, Chicago 41, IIlineis. in California: Allied Control Co. of California, inc. 
1633 South Hope St., Los Angeles 15, Calif. 
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* 
HERE x 


ARE * 


4 


* DIFFERENT 
: KINDS OF 


. 
STAR INSULATIONS 


1. THERMOLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal shock. 


2. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


3. COMMERCIAL WHITE 


Most economical for use 
in most applications. 


4, VITROLAIN 


Strong, dense, non-porous, 
moisture proof. High di- 
electric strength. 


PORC 


41 MUIRHEAD AVENUE 





¥% This improved Clarostat Type 
58 wire-wound rheostat or po- 
tentiometer is a still tougher 
control. Copes with extreme vi- 
bration and mechanical abuse, 
fully matching its electrical rug- 
gedness. Among the refine- 
ments are: metal strap ground- 
ing metal cover: metal position- 
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Each With Individual Characteristics 






















5. No. 921 INSULATION 


Can be molded inte dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


6. NU BLAC 


Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 


7. HUMIDOLAIN 
A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 

8. STEATITE 


Has a very low-loss fac- 
tor, making it well suited 
for radio and television 
equipment. 


OMPANY 





TRENTON, N. j. 


Single and dual units, with 
or without power switch. 


ing lug: keyed cover that will 
not loosen or turn; bushing 
keyed into bakelite casing; cen- 
ter rail and terminal in one 
piece; 1000 v. breakdown insu- 
lation between winding and 
shaft. 


* Literature on request. 
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when the RF field is essentially negative, and to accel- 
erate others by varying amounts when the RF field is 
essentially positive. The slopes of the curves vary 
somewhat as shown, yielding a condition in which the 
electrons that are accelerated during one part of a cycle 
catch up with those that were retarded during the pre- 
vious cycle, thereby forming bunches. Note that a drift 
space is required in order to provide the proper space 
for this process to occur. 

Now if a second resonator which is properly tuned to 
oscillate at the period required by the bunched electrons 
is placed at the point where optimum bunching occurs, 
then the bunched electron stream will excite this reso- 


.- Field lines 


Output, 


a camel 
Tlie 


/Internal cavity 
resonator 


Fig. 10—Diagrammatic cross-section of a cavity mag- 
netron showing field distribution and path of electron. 


nator to oscillations, and power may be coupled out of 
this second resonator. By coupling some of this power 
back to the buncher, a self-sustaining oscillating source 
is possible. Without such a feedback loop, the tube acts 
as an amplifier. A sketch of such a two-cavity klystron 
is given in Fig. 7. 

It is possible to construct a single-resonator klystron. 
In such a reflex type tube, the collector, now called the 
repeller, is maintained negative with respect to the cav- 
ity, and the drift space becomes that distance from the 
resonator that is required to decelerate the electrons to 
zero and return them again to the resonator. Thus, if 
the potential on the repeller is properly adjusted, the 
total path length from resonator to point-of-reversal and 
back to the resonator will be proper for the bunched 
electrons to maintain the excitation of the resonator. In 
this case, the feedback is provided through the electron 
beam itself. Such a tube is illustrated in Fig. 8. 

The advantage of such a reflex tube over the two- 
cavity type is that the output frequency is a function of 
the repeller voltage, over narrow limits, and it is pos- 
sible to use such tubes in automatic frequency controlled 
(AFC) circuits, or to use them as the source of fre- 
quency-modulated UHF energy. Wide-range tuning is 
accomplished by altering the dimensions of the resonator 
by means of a diaphragm provided for this purpose. 
Although such tubes operate at very low efficiency, the 
output power is adequate for many applications. 

A magnetron is a diode possessing cylindrical sym- 
metry in which the path of the electron in its transit 
from cathode to anode is controlled by a transverse 
magnetic field. In such a tube, when the magnetic field 
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THESE TWO TAGS GO TOGETHER! 


When you build a Veeder-Root Counting Device into 
your product, you build up a new sales-appeal. For then 
you offer your customers an extra service... a novel 
means of helping them keep closer Countrol of schedules 
and delivery dates . . . a new protection against delays, 
errors, and operational maladjustments which are no 


fault of your machine. 


More than that, Veeder-Root Counting Devices give you 
effective protection against possible 
misunderstandings as to whether 
your product has fulfilled its per- 
formance-guarantee (see box below). 
These compact devices ate readily 
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accommodated into existing design-limitations of any 
products from machine tools to X-ray tubes. Made in 
mechanical and electrical types, to count in any terms or 
units of performance you require. Write for information. 


VEEDER-ROOT INC., HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., Montreal 


In England: Veeder-Root Ltd. ( New address on request) 

















ERONZES 


Scientists have made many 
— guesses as to how long the 
seas of the world will last. 
& Some think they will last 
forever. There is little 
STAINLESS guessing, however, as 
to how long Harper 
non-ferrous and stainless 
fastenings will last . . . they will far outlast 
the assemblies in which they are used. Even 
in corrosive chemicals they will outlast common 
steel because . . . Harper Everlasting Fastenings 
are made exclusively of Brass, Copper, Naval 
Bronze, Silicon Bronze, Monel Metal or Stainless 


Steel and will not rust or corrode. 


everlasting fastenings 


A stock of over 5000 different types and sizes 
of bolts, screws, nuts, washers and other standard 
items assures fast delivery of your orders. Specials 
are engineered and produced from raw materials 

on hand for speedy fabrication. Ask for our 
120-page 4-color catalog for easy reference. 


THE H. M. HARPER COMPANY 


2609 FLETCHER STREET ° CHICAGO 18, ILLINOIS 


Branch Offices: 
NEW YORK CITY 
PHILADELPHIA 
LOS ANGELES 
MILWAUKEE 
CINCINNATI 
HOUSTON 
Representatives in 
principal cities 


is zero, the electrons pass radially from the cathode to 
the anode (see Fig. 9a). As the magnetic field is in- 
creased, the path is curved more and more, depending 
upon the field strength. A critical field is reached when 
the electron misses the anode completely, and returns to 
the cathode. For fields greater than the critical field, 
no electrons reach the anode. Therefore the conditions 
are that all electrons are collected by the anode for mag- 
netic fields less than the critical value, and no electrons 
reach the anode for magnetic fields greater than the 
critical value. This condition is illustrated by the plate 
current vs. field strength curve, Fig. 9d. 

Magnetrons which are used as oscillators differ from 
the simple type primarily in having a split anode, con- 
nections to the various segments of the anode being 
provided. With such a tube, three distinct classes of 


Fig. 11—A hard-tube modulator with the condenser 
charged from source HV through a resistor R. 


oscillations are possible. These may be called negative- 
resistance, transit-time, and electron-resonance types. 

In the negative-resistance type, a two- or a four-ele- 
ment anode is used. It depends for its operation on the 
fact that a region in the current-voltage curve exists in 
which the current to a given anode segment decreases 
as the potential is increased. This effective negative re- 
sistance may be used to overcome the resistance of the 
tank circuit, and thereby permits sustained oscillations 
to occur. 

In the transit-time oscillator, the frequency is substan- 
tially independent of the tank circuit, but depends upon 
the strength of the magnetic field. Very high frequen- 
cies are possible with such tubes, although the output 
power is generally very small. 

The electron-resonance type of tube is one in which 
the resonant circuit, which may be holes or slots in a 
solid block, is an integral part of the tube, as illustrated 
in Fig. 10. This tube depends for its operation on the 
fact that an electron in traversing its curved path will, 
if the phase of the oscillations at the poles of the cavity 
resonator is proper, give up some of its energy to the 
resonator. However, because of this loss of energy, the 
path of the electron will no longer be as illustrated in 
Fig. 9c, but may have the form shown in Fig. 10. If 
the electron passes close to the poles of the next adja- 
cent resonator, and if the phase of the RF at the poles 
of this next resonator is proper, the electron may also 
give up some energy to this field. This process may 
continue, with the electron giving up as much as 50 or 
60 per cent of its energy to the resonator fields. Note 
particularly that this operation requires that the poles 
of the adjacent resonators be phased properly. In ef- 
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Model 1200 for D. C. 
operation—Quick action 
available with contact rat- 
ings up to 10 amps. Either 
quick or time delay action, 
normally open or closed. 


Model 1040 for A. C. 
operation — Quick ac- 
tion available with con- 
tact ratings up to 50 
amps. Either quick or 
time delay action, nor- 
mally open or closed. 
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@ Circuit Control with 
ADLAKE MERCURY RELAYS 


Contacts and break-offs are as quick as a wink because 
Adlake Plunger-type Relays (models for A.C. or D.C.) 
use fast-moving, liquid metal mercury . .. positive in action; 
silent and chatterless; will not burn, pit, or stick. 
























HOW THEY WORK 


ENERGIZED — Coil C pulls 
plunger P down into mer- 
cury M. Mercury thus dis- 
placed enters thimble T 
through orifice O. Inert gas 
in thimble gradually escapes 
through ceramic plug CP, 
thus producing time delay. 


Under the most exacting conditions . . . heat or cold, 
dirt, dust, or moisture they’re ready and prompt to per- 
form. Mechanisms, encased in armored glass or metal 
cylinders and then hermetically sealed, are impervious to 
the elements and oxidation. 


No cleaning, no inspection, no servicing ... relax and 
ENERGIZED— Mercury now 


fills thimble T, is completely 
leveled off and mercury-to- 
mercury contact established 
between electrodes E and 
EE. Degree of porosity of 
ceramic plug CP determines 
length of time delay. 


let an Adlake Mercury Relay work your timing, load, or 
control circuits—automatically and trouble-free. 


Our bulletin tells the complete story, write for it today. 


DEVE RMR DAV OR TOME HOPED 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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This new publication tells all about the 
famous click-action Mu-Switch . . . its elec- 
trical ratings that meet your requirements 
for a-c and d-c circuitcontrol . . . itsmechan- 

ical characteristics that permit low force to 

give positive click action . . 
features that suit Mu-Switches to diverse 
conditions of space, load, force, travel, vi- 
bration, moisture, and altitude. 


. its structual 


Conveniently arranged for easy reference, 
and fully indexed for speedy use, the Mu- 
Manual is a handy tool. Write today for 
your free copy. 


MU-SWITCH 


MASSACHUSETTS 


Mu-Switch Corp., Inc. 
Canton, Massachusetts 


CANTON, 


Please send me your Mu-Manual. 
use switches in 
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fect, therefore, it may be said that there is a resonance 
between the electron and the running-wave RF poten- 
tial at the resonator poles. 

The internal resonator tube is the type used to gen- 
erate the very high powers that are required for effec- 
tive radar operation. Although such tubes serve very 
well for this purpose, they possess the feature that the 
frequency of operation is determined by the dimensions 
of the cavities. Consequently, each wavelength requires 
a different tube. At the present time a tunable variety 
of tube is available but these can be tuned over only a 
very small range. 


Transmission 


PUISE 
forming 
network 


transformer 





Fig. 12—A_ line-type modulator for d-c resonance 
charging; the switch is for discharging the line at 
peak voltage. 


The modulator in any intelligence-communicating 
system is the device which alters the quiescent state’ of 
the intelligence carrier in a prescribed and interpretable 
manner. In the case of amplitude-modulated radio 
communication, the modulator alters the amplitude of 
the carrier in a way dictated by the amplitude and fre- 
quency of the intelligence. In the case of frequency- 
modulated communication, the frequency of the carrier 
is altered to an extent and with a rapidity depending 
upon the amplitude and frequency of the intelligence. 
In the case of television, the assemblage of tubes and cir- 
cuits which causes the high-frequency carrier to contain 
the series of pulses which can ultimately be decoded into 
a pattern on the face of a cathode-ray tube might be 
called the modulator. In the case of a pulse-time modu- 
lation system of communication, the interval between 
pulses and the time rate of change of this interval would 
be produced by an appropriate modulator. Although 
intelligence is not carried by the modulated carrier in a 
radar equipment, the modulated carrier being a source 
of periodic pulsed energy only, nevertheless even in this 
case, the device which produces the pulses for modulat- 
ing the amplitude of the radar carrier is called the 
modulator. 

The form that a modulator may take will differ very 
widely, depending upon the character of the service. 
Some of these may consist of ordinary electronic tubes 
and circuit elements and may produce relatively low- 
level outputs. Others, and this is particularly true in 
radar where high-level modulation is required, may as- 
sume the form of special tubes, special arc chambers, or 
special tube assemblies. The general principles of the 
conventional types of modulators that are used exten- 
sively in AM and FM communications will not be dis- 
cussed, as they are well known and readily available, but 
the pulser of a radar system contains special develop- 
ments and may well be considered in some detail. 

For radar systems, the modulator or pulser must pro- 
duce pulses of high power level. Among the factorsvaf- 


ELECTRICAL MANUFACTURING 















ELECTRICAL CONTACT ENGINEERING CRRRES 


A Few Facts On 







Electrical Contact Surface Resistance 


The conductivity of electrical contact surfaces, espe- 
cially after considerable use, is of much greater im- 
portance than the inherent conductivity of the material 
of which the contact is made. 


To maintain low contact surface resistance, every effort 
should be made to keep contact surfaces smooth, clean, 
free from oxidation, “erosion, corrosion or roughness. It 
is not easy to do, but proper selection of contact mate- 
rials and proper design can go a long way toward this end. 


Troubles arising from dirt on contact surfaces will be 
minimized if the contacts operate with the surfaces in 
a vertical plane. 


A slight rubbing or wiping action as contacts make con- 
nection will tend to remove oxides and keep surfaces 
clean, but if this action is extreme, 
especially with high contact pressure, §& 
there is danger of mechanical wear. . 
Contact surface resistance is lowered 
by increasing the contact pressure. 
The minimum safe pressure varies with 
different contact materials. 


Change in resistance caused by 
faulty assembly is often mistaken Fasaloy* 
for contact surface resistance rise; 


excessive heat generated by improp- 
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FANSTEEL 
ELECTRICAL 
CONTACTS 


in | ing demands for new, better and more 


Tungsten * Molybdenum 
Silver * Precious Metals 


° Fastell* 
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er assembly is often the cause of premature failure. 


Fansteel contact materials are sufficiently low in surface 
resistance so that if they are properly applied, no 
difficulties will be encountered. To determine proper 
type and material requirements of contacts, study 
should be made before actual designs have been carried 
too far. Tests should be made to simulate actual operat- 
ing and local conditions as closely as possible; severe 
conditions, such as extreme humidity, high ambient 
temperatures, smoky or corrosive atmosphere should 
be anticipated. 


The Fansteel. laboratory has facilities to conduct such 
tests under almost any conceivable operating condition, 
and such tests are conducted without cost or obligation. 
As a leading supplier of electrical con- 
tacts to the automotive, aviation and 
electrical industries, Fansteel’s re- 
search and development facilities have 
more than kept pace with the increas- 


economical contact materials. These 
facilities are available in cooperation 
with engineers and manufacturers 
seeking outstanding electrical contact 
performance. 


Product engineers find valuable helps in our book- 
let ‘‘“FANSTEEL ELECTRICAL CONTACTS—AN 
ENGINEER’S HANDBOOR’’. It is the most authen- 
tic book on today’s electrical contact engineering 

.. mailed gratis. Write for your copy today. 


. A N ST ‘ FL METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 















































The famous 
Electron Microscope 
by Radio Corporation 
of America... 





.-- its Main 
Capacitor by 


INDUSTRIAL 


| CORPORATION 








Enormously widening man’s capacity to see and 


‘ ‘ 


photograph the RCA's new Electron 


‘invisible,’ 
Microscope is an outstanding asset to scientific 
progress. Following the necessarily rigid standards 
such a device demands, the 30,000 volt main capac- 


itor is made by Industrial Condenser Corporation. 


Skilled Industrial Condenser Corporation engineers, 
in the world's most modern condenser plant, design 
and build capacitors for every application. If your 
products require Electrolytic, Paper, Oil, or Motor 
capacitors, call your nearest Industrial Condenser 
Corporation district office today. 


INDUSTRIAL CONDENSER 
ee 


3243-65 NORTH CALIFORNIA AVENUE, CHICAGO 18, U.S.A. 
District Offices in Principal Cities 


PAPER, OIL AND ELECTROLYTIC MOTOR CAPACITORS 
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fecting the design are: duration of the pulse (8), pulse 
recurrence frequency (PRF), duty cycle (which is a 
combination of the first two), peak pulse voltage, peak 
pulse current. The duration of the pulse in the average 
radar set is approximately 1 microsecond but may vary 
from 0.1 to 5 microseconds. The PRF will vary widely 
with the type of equipment, and may be as low as 60 per 
second or as high as 4000 per second. As many radar 
equipments have a PRF of 400 per second, we might 
consider this in several calculations. The duty cycle is 
then, say, 1 microsecond in 4% 9 second, or 1 in 2500. 
microseconds, or 0.04 per cent. The duty cycle is usu- 
ally less than 0.2 per cent, although in special beacon 
applications, the design must provide for a 2- or 3-per 
cent duty cycle. 


PULSE GENERATION 


There are two fundamental methods of generating 
high-peak power pulses, up to say 30 kv and 150 amps. 
In one type, part of the charge stored in a condenser is 
passed through the UHF generator by means of a suit- 
able switch. The switch used in this case is a vacuum 
triode or tetrode—these are known as “hard’’ tubes. 
Such a modulator possesses reasonable flexibility, as the 
PRF can be varied over appreciable limits, and also 
accurate timing of the pulse is possible. In the second 
type, all of the charge stored in a condenser, or more 
generally a special network consisting of several tuned 
circuits which have been so chosen as to yield a rectan- 
gular pulse-shape—this network is usually referred to 
as a pulse-forming line—is passed through the UHF 
generator. Several types of switches are used, each 
possessing special characteristics. Although such line- 
type modulators have largely supplanted the hard-tube 
types for radar applications, their application is limited 
to those systems in which a substantially constant PRF 
may be used. 

The switches that are used fall into three general 
groups—vacuum or hard tubes, such as triodes or tet- 
rodes; gas-filled or soft tubes, such as thyratrons or 
special ignitrons; rotary or fixed spark gaps. The de- 
mands on these switches are roughly the following : 

Hard tubes must be able to stand off high voltage, 
say from 5 kv to 30 kv when they are open, and must be 
able to pass from 5 to 20 amperes when they are closed. 
Likewise, they must act quickly. The operation is usu- 
ally accomplished by using the control properties of the 
grid in a triode or a tetrode. 

Soft tubes as switches must also be able to stand off 
high voltage when they are open, although this might be 
less than for the hard tube. This latter is possible since 
the current-carrying capacity of a thyratron is very 
much higher than that of a vacuum tube, whence a low- 
voltage, high-current pulse may be generated, and then 
transformed by means of. a step-up transformer. 
Whereas a current of 15 to 20 amperes is quite high for 
any hard tube, several hundred amperes may be passed 
by a thyratron. The soft tube must be rapid-closing, 
which it is, but need not necessarily be rapid-opening, 
since the charge on the line or storage condenser is com- 
pletely gone. In fact, it is only because the charge is 
completely removed that the thyratron grid regains con- 
trol after the discharge. 

Rotary and fixed gaps must also stand off high volt- 
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BASIC DESIGN 
IS IMPORTANT 


If the successful operation of your 
product depends on the actuat- 
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“BALANCED HEAT” 
reduces excessive tip replacements 


The trend in industry towards HEXACON irons is 
indicative of their dependability. Noteworthy is 










Rugged construction, low power consumption, and 
the application of “Balanced Heat" principle of 
construction, actually increases soldering efficiency 
substantially. Costly tip replacements and element 
burn-outs are minimized. 

Literature describing the all-inclusive. HEXACON 
line of screw tip and piug tip irons— on request. 
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age, and must be capable of passing heavy currents for 
the pulse duration. 

The actual manipulation of the switches is accom- 
plished in different ways. In a hard-tube modulator, a 
positive pulse is formed at low power level, and it is 
then amplified by the tube which is to pass the high cur- 
rent. The pulse is applied to the grid of the amplifier, 
which is normally maintained sufficiently negative with 
respect to the cathode so that the current flows through 
the tube only while the pulse is on the grid. 

In a soft-tube modulator, an impulsive positive trig 
gering pulse or voltage is applied to the grid, which 
strikes the arc. The pulse is formed by the pulse-form 
ing line and when the line is discharged the arc goes 
out and the switch tube regains control. The tube is 
maintained normally non-conducting by a negative bias 
on the grid. 

In a rotary gap, the switch action is accomplished by 
means of a set of electrodes which are properly spaced 
on a rotating disk and which, upon rotating, successively 
pass close to a fixed electrode. The gap discharges by 
over-volting. 

The fixed gap may also be fired by over-volting but 
this is done by an auxiliary triggering electrode to which 
is applied an impulse to start the spark. The switch 
opens after the spark goes out and can then be set off 
again by the application of the impulse to the triggering 
electrode. Enclosed fixed gaps are now available and a 
series of these are used together to form the switch. One 
of the series is over-volted, resulting in the breakdown 
in the others. 

In the case of hard-tube modulators, the recharging 
of the storage condenser, which has been only partially 
discharged during the pulse, is done in a straightforward 
manner. The condenser is charged from a high voltage 
supply through a series resistor, as indicated in Fig. 11. 
The resistor is required in order to prevent overloading 
the HV supply during the time that the switch is closed. 


RESONANCE CHARGING 


There are essentially two methods in use to recharge 
the line-type modulators. These are called d-c reso- 
nance charging and a-c resonance charging, respectively. 
Refer to Fig. 12 for the basic circuit of a line-type mod- 
ulator. As seen, the d-c resonance charging circuit con- 
sists: of an inductance which, together with the line ca- 
pacity, forms a series resonant circuit. The transient 
charge voltage-wave on the condenser is of the familiar 
form, viz., one in which the first peak is very nearly 2V. 
where V is the d-c applied voltage. The action of the 
switch in this case is to discharge the line when this peak 
is reached. This condition requires that the PRF be 
twice the resonant frequency determined by L and C. 

In the a-c charging circuit, the condenser is charged 
directly from the a-c power line. This simplifies the 
system, as there is no need for a rectifier and filter sys- 
tem. However, the line frequency of the power genera- 
tor that supplies the modulator must be appropriately 
chosen. 

In the next issue of ELEcTRICAL MANUFACTURING 
this discussion will be continued, with attention to high- 
frequency reception and indication. Transmission lines, 
antennae, receivers, and indicators are among the sub- 
jects to be considered. 
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... with Corbin-Phillips Screws! 


Drive an ordinary screw and you'll get the 
‘‘Wobble Worries”. . . fear that the driver will 
slip from the slot and jimmy up the product. 
Wobble Worries slow you down! 

Wobble Worry accidents are wasteful and 
costly. They have no place in a competitive 
economy. Eliminate them once and for all with 
the “Centered Driving’ of Corbin-Phillips 
Screws. 

With Corbin-Phillips, the bit is anchored in 
the screw beth ways — and the screw is driven 
true all the way. Spoiled work stops — pro- 
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duction goes up — and Wobble Worries go 
out the window. | 

And remember, Corbin-Phillips Screws 
are noted for their uniformity. 
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Designing a New Portable Washer 


| for Quantity Production 
(Continued from page 109) 


into and out of engagement. 

Each machine is supplied with a length of waterproof 
cord with molded-on plug but, to help keep costs within 
limits, no switch is applied. 

Appearance is improved by providing for the cover 
a simple but well-designed die-cast handle that can be 
plated or enameled. This has circumferential grooves 
that match similar grooves in the wringer handle. Such 
details plus simple but pleasing contours and good pro- 
portions add materially to sales appeal. 

By following the type of construction described, cost 
has been kept moderate without sacrifice in perform- 
ance or in enduring qualities. The result is a thor- 
oughly practical washing machine that will yield long 
and dependable service besides filling the needs of many 
who require a machine of this size and type. 





































Components at 
the IRE Engineering Show 


(Continued from page 116) 


tics in temperature stability and in its ability to handle 
SSMU eee me lee | increased power density. And a line of special crystals 
230 Park Avenue. New York.N.Y. 35€. Wacker Drive. Chicago. 1 was displayed by the Crystal Research Laboratories. 
Included in this exhibit were supersonic-type crystals 
ae for materials testing as used in the Sperry Products’ 
“Reflectoscope” and by the U. S. Navy. 

Current interest in expanding uses for time controls 
in a multiplicity of general industrial and special elec- 
tronic applications was reflected in the R. W. Cramer 
Company, Inc., exhibit of synchronous motor-driven 
automatic timers. Among the various types of time 
delay relays, interval timers, automatic reset timers and 
other units was a recently developed ‘“‘Pulse-Timer”’ de- 
signed for use with automatic-cycle equipment where 
impulses spaced in time are desirable. 





SOUND SYSTEM COMPONENTS 


Microphones, loudspeakers, antennas, phonograph 
pick-ups and related electroacoustic components were 
high spots throughout the exhibition floors. The Brush 
Development Company, for example, showed a wear- 
able earpiece-type piezoelectric receiver for midget vest- 
pocket radio receivers. Another Brush product demon- 
strated was a pillow-type speaker designed for private 
listening. Originally developed for the Army for use 
in military hospitals, commercial applications include 
use of this device for transportation vehicles to localize 
radio reception to individual seats. 

Arousing particular interest was the Brush magnetic 
ALK tape recording unit intended for use as a built-in compo- 

BRAKE “oo - nent in radio receivers. The magnetic tape is a special 
DI-ACRO ts ~" mn Brush development utilizing a magnetic-coated paper 


. es tape which is claimed to provide both high fidelity and 


‘ a ; 
ss P radically reduced recording cost. 
oe 


=, 


Less pupucss 






Other high spots in the field of sound components 
were Western Electric’s cardiod microphone combining 
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From the three basic Rockbestos constructions illus- 
trated 125 standard permanently insulated wires, cables and 
cords have been developed to give better performance under severe or 
unusual operating conditions. Construction details listed below tell why: 
1. An impregnated asbestos braid, resistant to heat, flame, moisture, 
oil, grease and corrosive fumes. 

2. Felted asbestos insulation, impregnated with heat, flame and mois- 
ture resisting compounds, won't dry out, crack, flow, rot or burn. 

3. Lubricated varnished cambric for high-dielectric strength and added 
moisture resistance. 

4. Impregnated asbestos insulation that withstands conductor-heating 
overloads and won't bake brittle or burn. 

5. The conductor is perfectly and permanently centered in helically 
applied insulation. 























GET EXTRA YEARS OF FAILURE-FREE SERVICE 
with Rockbestos Wires, Cables and Cords 


Because the tmpregnated asbestos insulation 125 standard Rockbestos constructions, all 
on permanently insulated Rockbestos wires resistant to heat and other wire-destroying | 
is highly resistant to heat, flame and de- elements, include Underwriters’ approved | 
terioration it won't bake brittle, crack or National Electrical Code Types. Rock- | 
flow under high temperatures or conductor- bestos Research will also design special | 
heating overloads. It won't ignite under — wires if necessary to meet specific require- | 
shorts or carry flame. And it won't rot or ments. For wire-engineering assistance, ! 
swell from contact with oil, grease, mois- catalog or samples write to: | 


ture or corrosive fumes. 


ez ROCKBESTOS PRODUCTS CORPORATION I | 


812 Nicoll St., New Haven 4, Conn. 





Whether you manufacture switchboards, aun 
instruments, motors, locomotives, ranges, ae Pa 
cranes, rheostats, appliances or electronic (iapanlam g 0 C 4 6 = 4S TOS | 
devices — wire with permanently insulated ~“5 


Rockbestos for dependable service under § The Wire with Permanent Insulation 


ss NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, 
severe conditions or years of use. ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Your complete fas- ‘ insure time-saving ap- 
tening requirements plication and fault- 


can be fully supplied from less, enduring service. Spe- | 
the complete line of pre- cial Parts and Fastenings | 
cise, rugged, uniform HOL- made exact to specifications. | 


TITE assembly units. From HOLTITE Screws, Bolts, 
metallurgical control of Nuts and allied fastenings 
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spection of these Scientific weapons of war to provide 
Sentinels of Safety are pro- that trouble-free perform- 
duced with .the uniform ance so essential in the 


precision of small tools to war production program. 
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a dynamic moving coil vnit with an improved ribbon- 
type velocity element in one housing; also its loud- 
speaker with response over a frequency range of 60 to 
10,000 cycles. And in the same field, Altec Lansing 
Corp. demonstrated its multi-cellular loudspeakers as 
well as other components, while Shure Bros. featured a 
lightweight, low-mass aluminum phonograph pick-up, 
requiring a needle force of only 148 oz. 

A departure in the design of built-in antennas for 
portable and midget radio receivers was the interesting 
combination radio back and antenna exhibited by A. W. 
Franklin Mfg. Company. This antenna is die-stamped 
from a flat sheet of copper so as to produce a spiral- 
wound stamping, eliminating the conventional operation 
of winding wire into a loop pattern. 


Brush Development Company 


Magnetic tape recording units are now being readied 
for application as built-in radio components. Here is 
a demonstration unit built into a radio-phonograph. 


Interest centered to a remarkable degree on the exhib- 
its of waveguides, the so-called “plumbing” that had 
made possible the transmissions of microwaves in radar 
and other UHF and SHF equipment. As shown by 
De Mornay-Budd, Inc., and by The American Brass 
Company (American Metal Hose branch), waveguide 
components in standard types for any frequency are now 
available for application in commercial radar and other 
microwave transmission equipment. Some idea of the 
variety and unusual shapes of these components is given 
in the illustration shown elsewhere in these pages. 
Among such standard waveguide components are mitred 
elbows ; 90-deg elbows, 90-deg twists to permit change 
of polarization ; crystal mounts; narrow ahd broadband 
bi-directional and uni-directional couplers; waveguides 
with gages and valves for pressurized lines; straight 
sections ; and many other types. 


MATERIALS 


Materials formed a solidly interesting portion of the 
exhibit. The International Nickel Company displayed 
its line of nickel alloys for electronic uses. Ceramics 
came to the fore in the exhibit of Stupakoff Ceramic 
and Manufacturing Company. The Mycalex Corpora- 
tion of America displayed parts and components made 
from its glass-bonded mica, while Electronic Mechan- 
ics, Inc., featured its glass-bonded mica ceramic insulat- 
ing material, Mykroy. 

In the plastics field, the American Phenolic Corpora- 
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EASES DESIGN PROBLEMS STYLING THAT SELLS 


Your designs can be “right on the You can build buy-lines, not bulges, 
nose”’ every time when you specify into your equipment with compact, 
exactly the right motor for every job. Space-saving small motors. 
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MOUNTING 
CONVENIENCE 


You can take your 
pick of four types 
of motor mount- 
ings—saddle, rig- 
id-base, through- 
bolt, or resilient. 











INTERCHANGEABILITY 


You can enjoy design freedom be- 
eause all models are interchangeable, 
have the same mechanical features.. 


Here’s how 


RM Fractional Motors 


can help you! 


Here is practical power. R & M fractional horse- 
power motors are compact. They save space and 
trim weight from your product. They save you 
money because all types are interchangeable. Think 
how much easier that makes your job, how much 
more unity of design you can get into many ma- 
chines rated for different types of service when the 
motors are all the same size. Think how much more 
easily—and cheaply—standardized products can be 
produced. Begin to get more for your designing 
time and money, now. Send for your free copies of 
three new R&M fractional motor booklets, today. 
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“Small Universal and Direct Current 
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THROUGH- BOLT 


You can make your choice from a wide 
range of ratings, in two shell diam- 
eters and four standardized speeds. 
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YOU SAVE MONEY 


Compact motor de- 
sign saves money, 
Saves space in your 
product, enhances ap- 
pearance, too. 
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PROVED 
PERFORMANCE 
Millions of these 
small motors and mo- 
tor parts built in the 
past ten years have 
proved their reliabil- 

ity everywhere. 
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MOLDINGS OF MERIT 


This 1946 Emerson 
ii chains tne Radio strikes a new 
segery note in decorative 
Ee appeal, with its plas- 
ef j tic grille compression 
molded in Lucite 
by Waterbury Com- 
panies. Intricate 
molding is no problem 
for Waterbury. 


WATERBURY COMPANIES, INC. 
FORMERLY WATERBURY BUTTON CO., EST. 1812 
DEPARTMENT C, WATERBURY, CONNECTICUT 
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tion devoted its exhibit to a comprehensive presentation 
of radio frequency cables and connectors, radio tubes, 
sockets, and other parts and components. Other Am- 
phenol displays included a complete panel of polystyrene 
parts, especially interesting in view of the growing im- 
portance of this plastic in the electronic fields. Plastics 
displayed an important part, too, in the General Electric 
exhibit. 

Components made from sheet metal were shown by 
Karp Metal Products Company. American Lava Cor- 
poration featured a wide range of items made from 
steatite, including parts required for microwave trans- 
mission, wire recorders, facsimile equipment and for 
other special purposes. And silica glass for the elec- 
tronic industry was displayed by Corning Glass Works. 

North American Philips Company, Inc., showed a 
seamless tubing with an ultrathin wall for high frequency 
circuits, as well as a broad selection of bare and enam- 
eled wire.” The growing importance of beryllium cop- 
per in electronic components was demonstrated in the 
first public showing of a group of radar parts made by 
the Instrument Specialties Company, Inc. 

Rounding out other points of interest at the IRE 
show was a new type of small variable voltage trans- 
former exhibited by Superior Electric Company, while 
the Fairchild Camera and Instrument Corporation dem- 
onstrated two new types of compact, non-linear potenti 
ometers, an outgrowth of special wartime requirements 
for high precision’ components in airborne electronic 
devices. The Ward Leonard Electric Company present- 
ed a complete exhibit of rheostats, resistors and relays. 

The Selenium Corp. of America contributed a display 
of photocells and rectifiers, among them a miniature 
5000-volt rectifier for television use. Fasteners were 
represented by the Cherry Rivet Company exhibit. A 
comprehensive presentation of connectors, cords, and 
related items was sponsored by the Alden Products 


LIKE THEM 


fee 


OR NEED 
THEM 


WIDE? 


Whatever the mounting limitations, Acme Electric can 
supply a transformer for ease of installation. For example, 
the 100 series specification transformers can be supplied in 
horizontal or vertical mounting with over all dimensions 
ranging from 1-3/16" x 2-1/8” to 3-3/32" x 4”. Electrical 
characteristics are designed to exactly meet your specifica- 
tions over a capacity range from 3 VA to 40 VA. 


Write for Bulletin 168. 


THE ACME ELECTRIC & MFG. CO. 
35 WATER ST. CUBA, N. Y. 


ENS VA Meal at Yo 0 ae 


@ @ General Electric Company is planning output of 
control devices for domestic appliances in Schenectady, 
N. Y. Here are E. S. Bush (left), manager of appliances 
and aircraft control, and K. R. Van Tassel, manager of 
control division, examining some G-E control devices. 
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There is No Substitute 


For a Spring Washer 


Every practical man knows that wear 
occurs when vibrating metal contacts 
metal; even when seemingly bolted 
tight. 


He knows that bolted assemblies loosen 
because of bolt stretch, and the fric- 
tional wear of burrs, flares, and the 
pulverizing of paint, scale and rust. 


He knows that even if the nut never 


Originators of 






budges, the other parts of assemblies 
wear loose unless a strong spring 
washer is used to expand as wear 
occurs—to expand continually, over 
long range if necessary, to hold all 
parts tight longer. 


There is no substitute. 


On all assemblies specify Kantlink 
spring washers for real bolted security. 





THE NATIONAL LOCK WASHER COMPANY 


Newark 5, New Jersey 





Milwaukee 2, Wisconsin 
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CARBON 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs 


As basic manufacturers, we can 
supply all types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it, generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of 
our manufacture; the symbol of a complete carbon 
service. 


Write us about your needs 


BTC Brothers Carbon Co. 


s2nd Avenue, CICERO, ILLINOIS 


Company. And the Aircraft-Marine Products, Inc., 
showed both its standard items and several recent prod- 
ucts in its lines of solderless wiring devices. 

The Signal Corps provided a reminder of the war in 
an interesting exhibit of communications equipment 
captured from the enemy. Included in the exhibit was 
a panel of enemy-made components. 


Soft Soldering, When Engineered, 
Can Do a Better Job 


(Continued from page 138) 


used, the materials being soldered and the method em- 
ployed. Therefore, a flux which one experimenter finds 
desirable may prove entirely unsatisfactory when applied 
to a different job. 

Basically, the function of a flux is to clean the sur- 
faces being soldered, prevent oxidization of the base 
metal and the solder during the heating cycle, lower the 
surface tension of the solder and promote wetting and 
alloying or adsorption of the metals being soldered. The 
flux residue must be non-corrosive, non-conducting, and 
non-hygroscopic or must be capable of being removed 
after the soldering operation. Some authorities add the 
additional requirement that the flux should not volatilize, 
decompose or carbonize at normal soldering temperatures 
and should be capable of conducting-the heat from one 
part to the other during the heating cycle. From these 
requirements it is seen that the function of the flux is 
to aid and abet the solder and the importance of each 
of the requirements of the flux is dependent upon the 
demands of the job and the properties of the solder used. 

The first requirement of a flux, namely to clean the 
surfaces being soldered, usually is of minor importance 
in production soldering jobs because the parts can be 
ance and precleaned so that they are ready to re- 
ceive the solder without additional cleaning. In like 
manner the prevention of oxidization of the base metal 
and the solder during the heating cycle is not too diffi- 
cult in production soft-soldering because the temperatures 
encountered are not high and the heating time is made as 
short as possible from an economic consideration. The 
advent of the low-tin substitute solders during the war 
aggravated the oxidization troubles because of their 
higher melting point. One solution was the use of a 
hydrogen atmosphere to prevent oxidization but this 
greatly complicates the soldering technique and is not 
satisfactory for the ordinary tin-lead solders because 
hydrogen has little reducing qualities at the, soldering 
temperature. 

The importance of the requirement that the flux lower 
the surface tension of the solder and promote wetting and 
alloying or adsorption of the metals being soldered is en- 
tirely dependent upon the soldering characteristics of the 
metals being bonded and the solder itself. Referring to 
the preceding listing of solderability again, those metals 
at the top, such as silver and copper, need very little 
help from the flux to produce a satisfactory bond with 
tin-lead solders whereas metals such as iron, steel, nickel, 
or chromium need an extremely active flux to effect a 
satisfactory bond. Fortunately the metals at the top 
of the list are the ones most commonly soft-soldered in 
electrical products. 
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.. + When this automatic lathe was THY-MO-TROL equipped 


Here’s another striking example of the —— 
gains that can result from the partnership of a modern 
automatic tool and G-E Thy-mo-trol drive. 


To speed the cutting of a groove (.0065 in. wide, 
.0070 in. deep) on a cartridge wheel, a metal-working 
plant first shifted the work from an older type machine 
to a modern Sundstrand automatic lathe with special 
tooling. As then equipped with a two-speed, 2-to-1 
ratio motor drive, the output rate of the new lathe 
was three per hour. 


Later, with a change to electronic, stepless speed 
control of the lathe instead of the two-speed drive. an 
increase to five pieces per hour was obtained—a 66 
per cent extra gain, thanks entirely to Thy-mo-trol. 


Deuele,.t Gull Potential of Good Tools 

On new machines which are the pride of leading 
machine-tool designers, G-E Thy-mo-trol drive gives 
the precision control of speed and torque that’s needed 
to get the most out of all the other = wediam features. 
It provides rapid. controlled-current acceleration and 
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dynamic braking. Speeds can be preset on a small dial 
that’s part of the push-button station. Yet the drive 


operates from an ordinary a-c power source. 


4 CG. Drive 


Standard Thy-mo-trol 
drives are available from 1 
to 25 horsepower. And larger 
sizes can be furnished. Four 
compact units—d-c motor, 
electronic panel, power trans- 
former, and control station— 
make up the complete drive. 
For full information, call 
your local G-E representa- 
tive. Apparatus Dept., 
General Electric Company. 
Schenectady 5, N. Y. 


676-193-8930 
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NOW 
AVAILABLE 


tion. 


REG. U.S. PAT OFF 


CAT. No. 173 
10 Amp. 250 V.—15 Amp. 125 V. 


Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
ore impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 

An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


CR mer ee ve re rn = 


Clomp which is riveted Bridge-type internal Famous Spring-Action 


to the plug so that it 
connot move is odjust- 
able to oll wire sizes 
ond offords absolute 
stroin relief. 


bracing sections odd 
greatly to the strength 
of the bokelite case, 
which con thus with- 
stond high pressures. 


contacts will make 
satisfactory contact at 
all times without tam- 
pering with the 
blodes ... 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Parallel ground wire). 

Cot. No. 173G—Soame as 173 with .187” ground hole 
thru side of bokelite for use with Blades). 


ideal for use on Extension Lights © Portable Equip- 
ment ® Vacuum Cleaners © Toasters ® Electric 
Heaters © Motors ® Heater Cord Sets © Irons ® 
Medical Equipment ¢@ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines © Mixers ® Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 
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The requirement that the flux residue must be non 
corrosive, non-conducting, and non-hygroscopic or must 
be capable of being removed after the soldering opera- 
tion is the most important in electrical work and usually 
is the cause of all the troubles experienced. If any of the 
other properties of the flux are not entirely satisfactory 
the effect appears instantly in a poor soldered connection 
that can be detected immediately by a routine electrical 
or physical test or visual inspection. However, this is 
not the case if the flux residue is corrosive and partic- 
ularly if it is hygroscopic. The solder bond made with 
such a flux can pass all the tests at the factory and yet 
fail in the field because the corrosive action will continue 
as long as any residue is present. Usually the corrosive 


Radio Corporation of America 





Fig. 7—Condenser cans being automatically soldered 
with induction heating equipment. 


action is accelerated by subjecting the metals to a corro- 
sive solution rather than a solid so that any residue that 
is hygroscopic is particularly dangerous. Zinc chloride, 
commonly used by tinners and by some unsuspecting 
manufacturers because of its excellent fluxing qualities, 
is a perfect example. It is so hygroscopic that the white 
powder will absorb sufficient moisture in an ordinary 
room to completely dissolve itself changing from solid to 
liquid in a relatively short time. Therefore if zinc chlor- 
ide is used as a soldering flux and the residue is not 
removed it will in time absorb sufficient moisture to 
produce an extremely corrosive liquid which will attack 
the solder or the base metals, destroying the bond. 

All other properties being equal, the less hygroscopic 
the flux residue the less corrosive it will be. Because of 
this, ammonium chloride which is less hygroscopic than 
zinc chloride and has excellent fluxing properties, often 
is used as an addition or activating agent in the so- 
termed “non-corrosive” proprietary soldering fluxes. 
However, the introduction of the amino ion in the 
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LONG LIFE 


POSITIVE CONTACT 


A 


SAFETY 


aseptic Con-Tac-Tor Mercury Switches 
are safe, silent and positive in action. They provide de- 


pendable economy and offer practically no resistance to the flow 
of electricity. Besides their great mechanical strength, Con-Tac- 
Tor Mercury Switches have high current carrying capacity and 
can easily switch and carry electrical loads as high as 45 
amperes. Con-Tac-Tors have fewer parts, which means less cost 
and less maintenance. You'll find literally thousands of applica- 
tions for Con-Tac-Tor Mercury Switches, which are made in a 
wide range of types, sizes and capacities. Minneapolis-Honey- 
well Regulator Co., 2810 Fourth Ave. So., Minneapolis, Minn. 





N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 





| More than 20 years 
| of special coil and 
transformer manufac- 
turing for industry, 


laboratory, research 


and instrument mak- 
ers. Built to conform 
to Army, Navy and 


Signal Corps require- 
ments. 


@ Units 1 watt to 100 KVA. 
© Prompt Service on single or small lots. 


© Specialist in special transformers & coils for re- 
— experimental and product development 
work, 


© Engineering Service to Meet Special Applications. 


@ 


118 ALBEMARLE AVE., TRENTON, N. J. 
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ADVANTAGES 


\W Wide Adaptability—sizes ¥2 to 75 h. p. 


~ More Flexibility in power planning. 


Takes Unusual Power 
Loads 


Drip-Proof . . . 
Splash-Proof 


Economical 
Operation 


~ Cool 


BALL BEARING 
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ammonium chloride coupled with the soldering tempera- 
ture aggravates stress corrosion or season cracking ten- 
dencies in high-brass parts which have not been com 
pletely annealed. This effect can be detected by destruc- 
tive tests but cannot be picked up conveniently by 
routine examination so that care must be exercised to 
avoid failure in the field. 

The requirement that a flux should not volatilize, de- 
compose or carbonize at normal soldering temperatures 
is one that has been accepted for years and, because of 
it, many organic materials with good fluxing properties 
have been rejected. Obviously it is undesirable to car- 
bonize the material at soldering temperature because it 
would produce an undesirable, conducting residue. Also 
for an all-purpose flux a material which volatilizes at the 
soldering temperature might be undesirable. However, 
in production soldering where the heat is removed as 
soon as the parts have been brought up to soldering 
temperature, volatilizing the flux after it has performed 
its function, leaving a non-corrosive residue, has inter- 
esting possibilities. These possibilities are being shown 
by a new organic acid flux recently announced, in which 
the acid is driven off at the soldering temperature leaving 
a non-corrosive residue. Its success depends upon using 
a tin-lead solder which flows at a temperature compara- 
ble with its volatilization temperature and so arranging 
the parts that the corrosive fumes rising from the point 
being soldered do not attack other parts. 

From all of this it is seen that it is impossible to 
consider a soldering flux by itself because each of its 
properties depend upon the materials being soldered, the 
| solder used and the method employed. The two ex- 
| tremes are rosin and zinc chloride. Rosin, an extremely 

mild flux, is particularly desirable where corrosion can- 
not be tolerated because once it has hardened all corro- 
sion ceases even though it is very slightly corrosive when 
| molten or in solution. In fact a rosin solution in alcohol 
will turn a copper wire green but rostr is ‘so mild: that 
the amount of actual corrosion is negligible. However, 
soldering with a pure rosin flux is difficult and all the 

































Photo: British Combine 


@ @ British electrical manufacturers feature postwar 
| products at a Women’s Electrical Exhibition sponsored 
by British Electrical Development Association at Lon- 
| don. Duchess of Kent is inspecting an electrical cooker, 
with transparent cover. 
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EFFICIENCY MULTIPLIED 


Aircraft depend on McIntyre pressure 
pumps, and Truarc Retaining Rings 
make McIntyre pumps more depend- 
able by making possible fewer parts, 
better integrated parts. 


1. 
2. 


3. 


4. 


fPrectiton 


Waldes Truarc allows lighter, 
more compact design. 

Permits vital dimensions toler- 
ance to +.0001. 

Permits exact assembly of bear- 
ings and thrust washers with 
less machining. 

Maintains accurate position of 
parts. 


IMPROVE McINTYRE 


a . ) : 
Perfo cmvraARCE 


Cuts assembly and disassembly 
time to a fraction. 


Greatly reduces danger of injury 
to other precision parts. 


Gives greater protection to 
drive shafts at 12,000 RPM. 


Has never failed in service. 


DESIGN SIMPLIFIED 


This McIntyre pressurizing pump can 
be assembled quicker...easier.. bet- 
ter—thanks to design economy made 
possible by Truarc retention principle 





Our engineers will be glad to show you how this superior retention principle 
can be applied to your machines and products. Write Dept. G-3. 


TRUARC RETAINING RINGS ¢ 


TRACE MARR 


WALDES 


WALDES KOHINOOR, INC., LONG ISLAND ciTYy % NEW YORK © CANADIAN REPRESENTATIVE: PRENCO PROGRESS CORP., LTO., 72 74 STAFFORD STREET, TORONTO 
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FISHER PIERCE 


ELECTRONIC CONTROLS 

FOR 
MANUFACTURERS 
OF MACHINERY 
(and equipment) 


® Photorelays 
® Electronic Relays 
® Sensitive Overcurrent Relays 
® Remote Control Equipment 
(Servo Mechanisms ) 


High-Speed Photoelectric Registration 
Controls 


Electronic Timers (Internal, Sequence. 
Repeating Cycle, Delayed Action) 


Our Engineering Department will 
be glad to discuss your problem. 





Write and tell us what 

. you would like 

\ to accomplish. 
ISHER-PIERCE 
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i 40 CEYLON ST BOSTON 21. MASS 
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parts being soldered must be extremely clean, bright, 
and readily solderable. At the other extreme, soldering 
with zinc chloride is a pleasure but the results are un- 
certain because of the highly corrosive residue which 
must be neutralized or removed to prevent subsequent 
damage. Hence the practical solution lies between these 
two extremes and the closer the flux can be made to 
approach the properties of rosin and still produce a 
satisfactory bond, the more trouble-free will be the 
product. 

Since all soldering fluxes are corrosive, the only dif- 
ference being the degree, a fundamental concept for the 
best soft-solder bond is to use a minimum amount of 
flux. Therefore, the method of application of the flux is 
of prime importance. Usually it is cheaper on production 
jobs to flux the parts separately, particularly if it can be 
done automatically. Liquid fluxes such as rosin dis- 
solved in alcohol can be handled more conveniently but 
flux in the form of powder is ideal for some applications. 
However, any automatic fluxing device should apply the 
flux only to those parts actually being bonded or, if the 
parts are readily solderable, to the solder itself. When 
the flux is applied to the solder itself it often is conven- 
ient to use flux-cored solder, thereby eliminating one 
operation. Various types of fluxes are available com- 
mercially, ranging from pure rosin-core solder, through 
activated rosin-core solder containing slight traces of 
ammonium chloride or organic acids, to acid-core solders 
which must be used with caution to prevent corrosion. 
Not only are various types of flux available in the cored 
solders but also there are three types of core. The most 
common type consists of a tube of solder with a rela- 
tively large core of flux. One manufacturer furnishes the 
solder with three separate cores of flux'in the solder so 
as to provide a more uniform distribution of solder and 
flux throughout the cross-section and another provides a 
solder with the flux placed in spiral flutes on the outside 
of the solder so that it will melt and flux the parts being 
bonded before the solder melts. 


SOLDERING DEVICES 


The method by which heat is applied to the parts to 
be bonded with soft solder is very important and if 
applied properly it can permit the use of less corrosive 
soldering fluxes. The only purpose of the heating 
device is to elevate the temperature of the parts to the 
soldering temperature. However, it cannot be over- 
emphasized that a satisfactory solder bond is obtained 
only when both parts are elevated to the soldering tem- 
perature. If only one of the parts or the solder itself is 
heated an unsatisfactory, cold-shot job will result unless 
sufficient heat is supplied so that the other parts, not 
heated directly, are heated by conduction. In produc- 
tion soldering the best heating device for the job is the 
one that performs this operation most rapidly and most 
economically. In evaluating the cost of the soldering 
job the cost of the solder, the flux, the pre-treatment 
of the parts, the labor, the cost of the power used to 
furnish the heat as well as the overhead represented 
by the cost of the soldering equipment must be con- 
sidered. 

The cost of the soldering equipment ranges from 
practically nothing for an open gas flame or torch to 
thousands of dollars for completely mechanized induc- 
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The job’s a cinch as long as the cranberry 

fork swishes freely through the bushes, 

gathering berries at every swing. But it 

strikes snags and stones a’plenty in its busy a: a , ee by 

life, and that’s when the toughness of its 

American Magnesium forged tines counts. nesium. Our engineers will help you work it 
The lightness of those tines is especially into your designs. And American Magnesium 

important here, too. Imagine having toswing, can supply you with magnesium parts in 

all day long, a picker made of heavy metals! every form. Call the nearest office of Alumi- 
Doubtless, many of your products—those num Company of America, Sales Agent for 

that move or have to be moved—can be American Magnesium Products. Or write to 

improved by making them lighter with mag- Alcoa, 1715 Gulf Building, Pittsburgh 19, Pa. 
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+ Other important features include: 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are ‘made in 3 to 10 ampere 
capacity, single pole, two cir- 
cuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 


MANUFACTURING CO., INC 
VALFARAISO INDIANA 
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1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 

2. Contact ratings up to 115V-10a AC. 
3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. . « Explosion-proof. 

4. Octal radio base permits 
easy replacement. 

5. Compact, light, rugged, 
inexpensive. 

$. Circuits available: SPST 
Normally Open; SPST Nor- 
Melly Closed. 
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“Special Problem 
ad Descriptive 
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tion heating apparatus. Obviously the induction heating 
equipment only can be justified from a cost consideration 
where high production rates are required and the initial 
cost of the equipment can be written off in a relatively 
short time. In like manner the maintenance costs range 
from nil on the open flame or torch to comparatively 
high values for tube or spark-gap replacements for 
induction heating equipment. All the other devices for 
soldering fall between these two extremes and no one 
device can give optimum results for all bonding opera- 
tions. 

Electric soldering irons represent a convenient means 
of heating the copper. Since the heating element is 
mounted in the iron itself all the heat generated is used, 
the only loss being that from radiation, which is slight. 
The iron must be matched to the job and the iron kept 
clean to make rapid bonds. These irons are available 
with built-in thermostatic controls so that overheating 
is prevented. The types of tips and electric irons com- 
mercially available make it possible to match the iron 
to the work and reduce the fatigue of the operator 
to a minimum. 


INDUCTION SOLDERING IRON 


An electric soldering iron recently announced is 
ideally suited for rapid soldering of small parts partic- 
wlarly those which are difficult to reach. Instead of 
using a heating element to heat the copper the soldering 
operation is performed with the heating element itself. 
[t is a single turn of wire which is the secondary of a 
small step-down transformer mounted in the pistol-grip 
handle. The element heats instantly when energized 
and is controlled by a convenient trigger switch. Hence 
in close work, such as the soldering of electronic equip- 
ment, the iron can be formed as desired and the cold 
iron brought to the work, heated instantly, turned off 
and removed, reducing the danger of injury to parts 
near the soldered connection. 

The carbon-electrode iron is another type of cold 
iron for soldering rapidly in confined spaces. Though 
larger than the pistol-type, direct-heating iron, it is 
ideally suited for many operations. Intense heat is gen- 
erated instantly by an arc between two carbon elec- 
trodes or between one electrode and the work. When 
the arc is produced between one electrode and the work 
a connection must be made to it. This often can be in- 
corporated in the jig holding the parts to be bonded. 
Often two connections instead of one can be incorpo- 
rated in the jig and the parts heated by current flow- 
ing through them. The rate of heating is controlled 
by the amount of current flowing and, where feasible, 
furnishes a convenient means of heating both parts uni- 
formly to the soldering temperature. 

One objection to the resistance method of heating in 
which the current flows through the parts to be soldered 
is that it is difficult to maintain clean connections 
between the work and the jig and, since the circuit oper- 
ates on low voltage, the contact voltage drop often is a 
controlling factor. Hence uniform heating times are 
difficult to obtain, making it difficult to adapt a conveyor 
to the soldering operation. Induction heating over- 
comes this variable contact resistance because no elec- 
trical connection is needed between the heater and the 
work. Instead the work is passed through or near a 
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of Mona Lisa has been irrefutably attributed to 
and associated with Leonardo Da Vinci. Authen- 
ticated records prove conclusively that he was the 
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Likewise, the indisputable ownership of the 
trade-mark NICHROME for Resistance Wire was 
established by this duly authorized document 
granted to the Driver-Harris Company on August 
11th, 1908. Subsequent registrations cover other 
product applications. Thus NICHROME is the regis- 
tered trade-mark belonging solely and wholly to the 
Driver-Harris Company 


NICHROME is also the symbol of service that has 
for 38 years identified the world’s foremost heat and 
corrosion resistant alloy — the time-tested standard 
SVAN Aaah eMC Mt tie ce Mlle a ala 
are other excellent nickel-chromium combinations 
there is only one NICHROME and it is made 
only by Driver-Harris. 


‘Nichrome is made only by 





NEW JERSEY 


Los Angeles . San Francisco 7 Seattle 









| 


PRECISION PAPER TUBES 
we” 








208 


v0.1 


COIL 


Tough Precision Paper Tubes made from the finest 
Dielectric Kraft, Fish Paper, Cellulose Acetate 
or combinations, insure complete insulation, heat 
dissipation, Precision 
Paper Tubes are the ideal start on the road to 
obtaining the best coils. Made to your specifi- 
cations — any length, any ID or OD. Tolerances 
to +.003. WRITE TODAY FOR SAMPLES. 
TUBE 


PRECISION "2: 


Also Manufacturers of Precision Bobbins and 
Precision Dust Cap and Thread Protectors. 


resistance to moisture. 


PAPER 


2035 W. CHARLESTON ST.. CHICAGO 47, ILL. 





coil carrying high-frequency currents which induce 
currents in the metal parts to be soldered which in turn 
generate intense heat rapidly. The speed at which the 
parts heat depends upon their material, their size and 
shape and upon their position with respect to the coil. 
One very fortunate feature of induction heating is that 
extremely thin pieces heat more slowly than thicker 
pieces of the same material whereas the reverse is true 
with resistance heating. Hence the parts that need more 
heat actually have more heat generated in them so that 
induction soldering provides a convenient method of 
bonding two parts of greatly dissimilar sizes, such as a 
fine copper wire and a large terminal. 

Induction heating equipment is admirably suited to 
such operations because with it all the variables affecting 
the heating time are controllable. However, perfect 
solder bonds can be obtained only if the parts to be 
bonded are designed properly, and then the solder, the 
flux, and the method of heating all are matched to the 
job. Each soldering operation should be considered 
as unique and, though knowledge gained from one can 
be applied to another, there is no one solder composi- 
tion, flux, or method that can be considered as uni-. 
versally ideal. 

The following companies, active in the field of soft 
solders and soldering equipment, assisted in the prep- 
aration of this article: Hexacon Electric Co., Roselle 
Park, N. J.; Ideal Commutator Dresser Co., Sycamore, 
Ill.; Kester Solder Co., Chicago, Ill.; Lepel High Fre- 
quency Laboratories Inc., New York, N. Y.; National 
Lead Co., New York, N. Y.; Radio Corporation of 
America, Camden, N. J.; and Weller Manufacturing 
Co., Easton, Pa. 


All-Electric Drives Applied to Lathes 
(Continued from page 111) 


trolled by sets of change gears. The Uni-Mat is also 
furnished driven by a d-c motor, with electronic speed 
control. 

The Uni-Mat slides are built in two models, one 
equipped with tool relief, the other with a solid top 
slide. In the former, provision is made in an auxiliary 
slide to move the tool 0.031 in. closer to the work or 
away from it, at the end or beginning of the rapid trav- 
erse motion. This tool relief can operate in either 
direction, making it good for turning operations, facing 
operations and boring operations. 

The only moving slide on the Uni-Mat is directly 
below the cutting tool and the precision limit switches 
which control the functioning of this automatic cycle 
of the slide are mounted in a direct 1:1 relation to the 
motion of the tool slide. With all other members clamped 
tightly, it is possible to obtain an accuracy of duplication 
within plus or minus only a few ten-thousandths of an 
inch, it is claimed. 

Several electrically interlocked timing devices have 
been utilized to maintain any required relation between 
the cycles of two or three units. After the limit switches 
have been positioned to control the cycle, it is possible 
to re-time the slides with reference to each other, so 
that there will be no lost time between the functioning 
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“Vibration nerves” are a chief cause of industrial fatigue, with 
all its attendant. troubles: employees who are tired before lunch- 
time; supercritical foremen and quickly resentful workers; confu- 
sion; lowered production; increased absenteeism and labor turn- 
over; all cutting deep into company profits. 


An investment in Lord Engineered Vibration Control is 
an investment in improved morale of men as well as improved 
performance of machines. When you call in a Lord Engineer, 
you are calling on a generation of experience and research in the 
field of vibration control. Lord has a larger line of scientifically 
designed mountings and a larger library of experimental data 
and field studies, than all other companies combined. 


When you come to Lord, you are coming straight to 
Vibration Control Headquarters. 
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Every genuine Lord Mounting 
carries the name ‘“‘LORD” 
embossed in the rubber or in 
raised letters on the forgings. 











Originators of Shear Type Bonded Rubber Mountings 








Dimensions 
SIN scented 2%,” 
Housing Length 2'%,” 
Weight, bare...................... 21 oz 
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These new Ostermotors are 
built to your order; can be fur- 
nished with special shafts, gear 
ratios, or other mechanical and 
electrical characteristics. They 
are now in production. Write 
for further information concern- 
ing new Ostermotors today. . . 
John Oster Manufacturing Co., 
8 Main St., Racine, Wisconsin. 
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New precision Ostermotors de- 
signed for timing devices, clock 
and control mechanisms. High- 
est quality construction assures 
unvarying performance. Your 
choice of bronze or ball bearings 
in motor. Annealed laminations 
. precision gears . . . compact 
die cast housings . . . practical 
mounting arrangements. 
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of the individual units. 
Two types of drive are available. 
a series 


With an a-c motor, 
of change gears are used to obtain varying 
speeds below the top spindle range. When this motor 
is plugged, the spindle will stop in slightly over one sec- 
ond if it is operated at 3000 rpm. Similarly, when the 
main drive motor is started and directly connected 
through the mechanism to the spindle, the latter will 
reach 3000 rpm in slightly over one second. Using a 
d-c motor for the main drive, the spindle speed can be 
controlled quickly through a rheostat or potentiometer. 
At the same time, the individual Uni-Mats can be driven 
by a d-c motor so that they can give exactly the neces- 
sary rate of feed required to produce the part. This 
eliminates almost entirely any change gears which might 
be required with the a-c type of design, thus permitting 
a reduction in the time required to set up the Uni-Matic 
for a production job. 





Performance of D-C Motors 


Running on Thyratron Rectifiers 
(Continued from page 127) 





In these calculations only the increase in ]?R losses 
was considered in estimating the temperatures. For a 
machine of this size where the greatest losses causing 
heating in the armature are the /*R losses, the increases 
in iron losses and load losses do not become appreciable. 
However, these losses must be considered in larger mo- 
tors, or in motors designed for smaller copper losses. 
This is true particularly at low speeds since the iron 
losses and load losses resulting from the pulsating cur- 
rent tend to remain constant. \WVhen operating a motor 
on variable voltage with steady direct current, the iron 
and load losses become quite small at low speeds. 

Data in line 11 of Table I were recorded with a 383- 
millihenry reactor in series with the armature circuit. 
This reactor was of sufficient size to give continuous 
conduction and to reduce the form factor to 1.05. This 
test indicates the size of reactor necessary to obtain per- 
formance approaching that of steady direct current. 


COMMUTATION DIFFICULTIES 


The problem of commutation is difficult on motors 
operated with steady direct current. The difficulties 
are increased if the current is pulsating as it is when the 
motor is operated from a rectifier source. Referring 
to the tests on the 1-hp motor described in this article. 
the peak current is 11.7 amp or 272 per cent of normal 
rated d-c current. This represents 612 ampere-turns 
per inch of armature circumference. In a motor of this 
size, commutation would be destructive if steady direct 
current of this value were carried. Although these 
peaks last only for a short time with pulsating direct 
current, many coils must be commutated at this value of 
current. Assuming that the peak lasts for 15 deg each 
side of maximum, and this is not excessive since the 
sine of 75 deg is 0.965, then the peak lasts for 1.39 
10-4 seconds or for 0.167 seconds out of every second. 
At 1800 rpm with a 60-bar commutator, there are 3600 
bars passing under a brush of either polarity of a two- 
pole machine every second, and 600 bars per second are 
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a better LEAD for heating elements... 





sleeve of nickel 


FEATURES OF 
C-T KULGRID* WIRE 


1) 70% of copper’s conduc- 
tivity—100% of nickel's 
resistance to oxidation; 

2) Can be subjected to 
cherry-red heats without 
losing its flexibility; 

3) Resists fatigue and em- 

copper core brittlement; 

4) Can be used wherever an electrical con- 
ductor is subject to high temperatures 
and corrosive conditions; especially for 
leads from terminals to heating elements 
in various home and industrial appliances; 

5) When used as grid supports in electron 


tubes, Kulgrid reduces operating tempera- 

KULGRID LEADS tures of grid units — hence its name — 
IN TYPICAL STEM & **Kulgrid'’ (pronounced ‘'Kool-grid’’). 

6) Kulgrid can be supplied in rod, wire 


and strand form, made to your speci- 
j fications. 
* Kulgrid is covered by U. S. and Foreign Patents 
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a composite 


wire 


combining high 
conductivity 
with strength 
and resistance 
to oxidation 

at high ; 
temperatures. 


Callite developed Kulgrid* for applications requir- 
ing the high conductivity of copper plus strength 
and greater resistance to oxidation at high temper- 
atures. Kulgrid has a copper alloy core securely 
bonded to a nickel sleeve. It is not nickel-plated 
but “‘clad’’ by a dumet process, both metals being 
drawn down together. 


Why not check us on the possibilities of Kulgrid 
for your electrical and electronic products? Write 
for information on specific applications or samples. 
Callite Tungsten Corporation, 547 Thirty-ninth 
St., Union City, N. J. Branch Offices: Chicago, 


Cleveland. 
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also fine alloy wires 
in aluminum, pbos- 
bor bronze, silicon 
ronze, commercial 
bronze, stainless 
steel, silver, nickel 
silver, monel, brasses 
and special alloys. 
Precision diameters 
down to .002” or 
smaller. 
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Soon product of war-time engineering 
..now doing a job for industry 


Designed as an altitude warning device to pro- 
tect the lives of America’s high flying fighters, this 
dependable piece of equipment (one in the line of 
Starbird Pressure Operated Switches and Controls) 
has many useful industrial applications. It may 
be operated by vacuum chambers or various low 
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pressure air or non-corrosive gas flow systems 
from 30 inches of vacuum to 25 PSI. As illustrated 
the unit actuates a small motor. 


Other Starbird Pressure Operated Switches 
provide uniform pressure control to 5,000 PSI. 
Where dependability counts ... to protect valuable 
machinery ... to control pressures without fail, 
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one of these switches adapted to your product or 
system will insure continuous economical operation. 
If you’re faced with a problem in pressure control, 
our engineering department and experience in this 
field are available to you. We invite your inquiry. 
Prompt replies. 
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commutated when peak currents are flowing. If the 
peak current exceeds the commutating ability of the 
motor on steady direct current, there is very little chance 
of obtaining satisfactory commutation even though it 
might appear that the current peaks last for a short 
time. 

The preceding statement is made on the assumption 
that all other conditions are the same as when the motor 
,is operated on pure direct current. This is not true 
since there are several other factors involved: First, the 
main field flux is pulsating and, therefore, a transformer 
emf is induced in the short-circuited coils. This voltage 


dé 

ey = n— X 10° or emf = nk 1, 20 & 10-8, where k 
dt 

is an incremental permeability, J, = peak ripple cur- 


rent and n is armature turns per coil. The 2 appears 
since the ripple frequency for a single-phase full-wave 
rectifier operated from a source of frequency © is 20. 
Oscillograms show approximately a 15-per cent ripple in 
field current. On this basis the induced emf, per coil, 
is 2.71 peak volts. This value is larger than would ac- 
tually occur, however, since the flux is damped out by 
eddy currents in other portions of the magnetic circuit, 
particularly in the solid yoke. 

Second, the interpoles are solid iron; therefore, the 
depth of penetration of the flux due to the pulsating cur- 
rent is limited. This is approximately 144 in. at 60 
cycles. Also this flux is lagging approximately 45 deg 
in time. Stating this differently, the speed of propaga- 
tion of the flux in solid iron at 60 cycles is 0.0895 in. in 
Yoo sec. If the commutating pole magnetic circuit is 
solid iron, the commutating pole is not effective for com- 
mutating discontinuous currents. 

Third, since the peak ampere-turns of the armature 
acting at the pole tip will in general exceed the gap and 
teeth ampere-turns of the main field, the flux at one 
pole tip will reverse. This means that very little aid 
will be obtained by shifting the brushes under the lag- 
ging pole tip unless the motor is designed with a high 
ratio of field ampere-turns per pole to armature ampere- 
turns per pole. Where machines are operated at higher 
speeds by field weakening and have wide commutating 
zones as compared to the neutral zones, unsatisfactory 
commutation may result. Another effect of the field 
weakening is to increase the ripple in the field flux, thus 
increasing the transformer emf. 


CONCLUSIONS 


The tests given here indicate the heating that may 
occur when operating d-c motors from thyratron recti- 
fiers. It is also shown that the advantages of thyratron 
rectifiers, such as wide speed range, good speed regula- 
tion, and ease of control, can be realized if a good form 
factor is obtained. In these-tests a reactor was used 
to produce the desired form factor. Generally it is 
more economical from space and cost considerations to 
design the motor and control as a combination. This 
requires that the control designer have information re- 
garding the motor constants and the motor designer 
have information on the control circuit characteristics. 
Such information is necessary to determine when it is 
best to go to more than single-phase rectification, since 
using more than one phase improves the form factor 
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The molded part you use in the product you design and 
produce must have all the characteristics essential to effi- 
cient use, long life and good looks. That’s why it will pay 
you to consider HI-EFF quality, precision and service. 
Here in one organization we handle every detail of com- 
pression and transfer molding of thermosetting plastics 
and of mechanical rubber parts. Our engineers and chem- 
ists will work with you on your development problems and 
help you determine the correct materials for your specific 
needs. We have our own tool and die shop for the making 
of molds, and our two modern plants are equipped to turn 
out the molded parts in the quantities you require. We 
invite you to investigate HI-EFF quality and dependabil- 
ity. Taylor Manufacturing Co., 3094 W. Meinecke Ave., 
Milwaukee 10, Wis. (Sales representatives in 20 principal cities) 
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NATIONAL PLASTICS 


Grand Central Palace 
New York City 
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SAY MODERN METHODS 
SLASH SCREW COSTS 867 |: 


ied to screw 
Modern methods applied 1 
manufacture were cited today as nine Oe ae ee 
i % in screw costs for a custom 
a Sas of this city. Figures show that the customer was 
aaa $3.75.a thousand for screws from another —- 
New iactual Screw furnished the same product os . Anwoa _ 
The customer first approached New England —— — 
became dissatisfied with oe = — aa ian tne 
i ro > 
facturer. Already far behind in p 
oma catching up, much less of saving any money. \ 
“Our delivery schedules ha 


d to be set so high,” recalled 
president of New England Screw, “they didn’t dream we coul 


maintain them. But we did! And 
saved them 86% in the bargain! 
One of the many special screws 


“ ® 


KEENE, N. H. (Special) — 
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made by this firm is shown in the 
illustration at the left. New Eng- 

land Screw has been making stand- 
: ard and special screws and headed 
; shanks for over 50 years, and their 
. modern manufacturing methods 
* are described in an interesting 
. catalog which will be sent to any 
. company requesting it. Engineers 
. of any manufacturer using screws 
. or headed shanks are invited to 
. consult with their Engineering De- 


partment which will gladly co- 
operate. 








ENCLOSED GEARED-HEAD MOTORS 


550 2.fe.m. to! revolution in? hours. 


Since their introduction 5 years ago, these motors 
have proved extremely Satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Write gr any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Prtces. Accurate, durable construction throughout. 
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but at some sacrifice in space and cost. 

When operating motors on a constant-torque load 
with thyratron rectifiers, the temperature rise may be 
well within limits at base speed, but at some lower 
speeds the temperature rise may be excessive. How 
much this increase in temperature rise can be is shown 
in Table I. 

The problem of commutation is similar to that of an 
a-c commutator motor. High reactance voltages will 
generally exist, peak currents must be commutated, and 
an appreciable transformer emf may exist in the short- 
circuited coils. The limits of allowable reactance volt 
age for satisfactory commutation of direct-current mo 
tors are well known. 

The advantages of thyratron control of d-c motors 
can safely be obtained if consideration is given to the 
factors described. This requires a careful study of both 
motor and control design and normally results in the 
use of a motor larger than for steady d-c use. 
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Felt—Versatile Engineering Material 


(Continued from page 130) 
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of the tough fiber ends which do most of the work. 
Another distinction is that sheet felts are often pressed 
to build up density, whereas roll felts are dried under 
tension. 

Within this framework of sizes and weights which is 
common to all felts, the quality is determined by the as- 
sortment of fibers, or the “mix.” Wool is the princi- 
pal ingredient, and in many grades of felt is used ex- 
clusively. The grading distinction in felt is, therefore, 
basically the grading and blending of the constituent 
wools, which vary greatly as to fiber diameter, staple 
and also “crimp” or kinking tendency, an important 
factor in the felting process. Non-felting fibers, animal, 
vegetable and synthetic, may be used additionally to 
develop desirable properties in certain felts. Cotton, 
for instance, is used to fill the voids in wool-base filter 
felts, while kapok is used to reduce weight in thermal- 
and sound-proofing specialties. 

Special requirements for felt parts are also met in 
some instances by impregnation or coating. Such treat- 
ments are wholly supplementary and are not introduced 
as binders since, as previously stated, the felting process 
is wholly mechanical and, except for dyeing, employs 
heat, moisture and weak chemicals only to clean, lubri- 
cate and soften the fibers during manufacture. 

The range of special treatments is wide, including 
application of water and insect repellents, mold inhibi- 
tors, flameproofing materials, sizings and adhesive coat- 
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Write your specifications: melting 

point, viscosity, penetration, specific 

gravity, dielectric, moisture, absorption, 

etc., and if the answer to your require- 

ments is beyond any known Mitchell-Rand 

formula, development will be started to 

produce a special compound to meet your 

most exacting specification. 

An outstanding example of Mitchell-Rand’s 
development of special products to meet particular 
conditions and specifications is the M-R #868 EX 
SEALING AND POTTING COMPOUND, of high 

mineral filler, to resist cold flow after being subjected 

to 180° F., resist fracture and brittleness at temper- 
atures of minus 40-50° F., to have remarkable 
flexibility at temperatures of minus 0-20° F., and to have 
good adhesive, toughness, resistance to fracture, 
waterproof and dielectric qualities. 

No matter how difficult or involved your insulating and 
impregnating Wax or Compound problems are . . . bring 
them to Mitchell-Rand . . . the “Electrical Insulation 
Headquarters” since 1889. 


@ FREE FOR THE ASKING 
Write today for your 


free copy of the M-R WALL 
CHART with its engineering 
tables, electrical symbols, car- 
tying capacities of conductors, 
dielectric averages, thick- 
nesses of insulating materials, 
tubing sizes, tap drill sizes, etc. 


M-R compounps 
RESIST 


high voltage breakdown 
salt spray atmosphere 
ATOLL bY 

cracking or flaking 


acids and alkalis 


HAVE 
excellent flexibility 
adhesive qualities 
high cold flow 


good thermal 


conductivity 


eae e433 


PENETRATE 


fibre, floss, bakelite 
paper and cloth 

HAVE 
low VAR es Th AY 
high surface tension 
good electrical 


characteristics 


MORE THAN 
3500 FORMULAS 


MITCHELL-RAND INSULATION COMPANY, INC. 


SMa ea ae COrtlandt 7-9264 NEW YORK 7, N.Y. 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Braided Sleeving 

ORT hatte Molle elie eat Fiberglas Saturated Sleeving, Varnished Tubing Cotton Tapes, Webbings and Sleevings 
Cable Filling and Pothead Compounds Asbestos Sleeving and Tape Impregnated Varnish Tubing 

Friction Tape and Splice Varnished Cambric Cloth and Tape Insulating Varnishes of all types 
Transformer Compounds Mica Plate, Tape, Paper, Cloth, Tubing Extruded Plastic Tubing 
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RIVNUT LICKS TOUGH 
FASTENING PROBLEMS 


Simple, one-piece. 

TUBULAR 
me Use as Blind Rivet, as 
Nut Plate....or Both! 





INTERNALLY Unique among blind fasteners, B. F. 
THREADED Goodrich Rivnuts have outstanding 
advantages. You can fasten with them 
. +. you can fasten ¢o them. Yet they’re 
light, low-cost, simple to install... 
and ready for use as received! 
Rivnuts are available in aluminum, 
brass . . . and now STEEL! Also a 
splined Rivnut foruse in woodand plas- 
tics. Wide ranges of types, sizes, grips. 


FREE! 40-page book, 
“Rivnut Data’’ 


ALL THE FACTS at your 
fingertips. How to install, 
uses, strength figures, 
types, grip ranges, wei, ae 
USE AS NUT PLATE ——, eee bony a 
MENT ric. mpany, pt. 
tga EM-3 = Akron, Ohio. 









GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, oc 
& umversa. MOTORS 


For years our specialty has been the design and ‘production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 


aNta1 Tlanddi4)Vta mat 


212 SOUTH STREET, STAMFORD, CONN. 









ings. Coatings and laminations with latex, synthetics. 
reclaimed rubber and rubberlike substances are prop- 
erly classed as products of felt rather than as felt, and. 
therefore, fall outside the scope of this article. 

The SAE specifications of standard felts are given 
in Table II. Thicknesses and weights, with standard 
tolerances for the same grades, are shown in Tables 
III and III-A. 

Three leading characteristics underlie any considera- 
tion of the mechanical properties of felt from the stand- 
point of design. The first is its permanence. Museums 
abound with relics of antiquity which prove that hair is 
almost as imperishable as stone. Wool is a chemically 
stable substance. Therefore, felt is a stable material 
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Fig. 2—Compression deformation of standard felts at 

stated loads is indicated in this graph. The deforma- 

tion reported is the per cent decrease in original 

measured thickness one minute after loading to the 
nominal compressive stress. 


because the wool of which it is composed is unchanged 
by mechanical processing. It does not “age” chemically, 
is unaffected by ultraviolet radiations, by ozone and 
weak reagents and is unchanged by variations of tem- 
perature within a range of +212 F to —60 F. (Wet 
felt, of course, is stiffened at extremely low tempera- 
tures, due to freezing of the moisture content. ) 

The second is its uniformity. As the construction 
is the same throughout, felt wears uniformly without 
change in rubbing characteristics and never becomes 
threadbare. 

The third is its workability. Felt does not mush- 
room or flow when compressed, nor ravel or fray when 
cut. From the latter circumstances it follows that felt 
parts can be die-cut with dimensional tolerances ex- 
pressed in the third decimal, assembling readily in 
machined recesses. It can be crowded to make a close 
fit without changing the character or density. The 
firmer felts can also be turned and carved; undercut 
contours are often economically produced by laminating 
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use 


Electric hand tools — drills, grinders, etc. 
— need the precision-producing, cost- 
cutting, life-prolonging benefits of Timken 
Tapered Roller Bearings as much as the big, 
heavy-duty equipment used in the tool room 


and on the production line. 


The Black & Decker Mfg. Co. discovered 
this years ago and have used Timken Bear- 
ings ever since to the great satisfaction of 
everyone concerned — including users of 


Black & Decker equipment. 
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Whenever you see the trade-mark 
"TIMKEN" stamped on a tapered roller 
bearing you can be sure of getting all 
there is in bearings. Look for it. The Timken 


Roller Bearing Company, Canton 6, Ohio. 











a 
SILICONE 
Products 


Now, for the first time, an electrical insulation 

| is available that is truly high-temperature- 

| resistant, while still retaining excellent elec- 
trical properties, flexibility and high mechan- 
ical strength. 


It is based on the newly developed Silicone 
resins and is known as Varglas-Silicone elec- 
trical insulation. Varglas-Silicone products will 
meet the post-war demand for insulation which 
will remain completely flexible at temperatures 
as low as -85°F. or will remain stable at tem- 
peratures as high as 200° C. or more. 


a Varglas-Silicone products have made possible 8 







: or mate ey. improved. mony items of wor 


VARFLEX Products include all types of sleeving and tubing 

. Fiberglas, cotton, or rayon impregnated or treated 
to your specifications or to ASTM and VTA standards. 
SOC ESLER mum ls 
maximum low-temperature flexibility or high tempera- 
TCs ieee eee 


VARFLEX CORPORATION 


ROME, NEW YORK 


FIRST 


SUCCESSFUL SILICONE SLEEVING | 











die-cut sections. Bonding is effected by means of ad- 
hesives, and occasionally by riveting or sewing. 

A general guide to many of the uses for which felt is 
appropriate in mechanisms is afforded by its load- 
bearing characteristics, and of primary value in this 
regard is its relative behavior under tension and com- 
pression. 

When tested by conventional methods felt exhibits 
under progressively increasing tensile loads a_pro- 


Brown Instrument Company 
3 


— 


Motor used for electronic recorders, indicators and 

controllers, showing lubrication felt on the unit in the 

center; center unit is the reverse side of the armature 
backplate depicted at the right. 


gressive and generally uniform elongation, an indefinite 
yield point and a rupture at the breaking point that is 
better described as a tear than a fracture such as is 
common to crystalline materials. The elongation of 
felt in tension up to standard minimum breaking 
strength is indicated by the graph in Fig. 1,* which is 
on page 129. 

When compressed, felt exhibits a relatively rapid rate 
of deformation during the early stages of progressive 
loading, but a very low rate of displacement under the 
higher loads, while the compression modulus is charac- 


Table T'V—Compression Set at 
Stated Deformations of Felts 
a 
Deform-| Load | Comp. comp. | Load | Comp. 
ation, %| _—psi set, % i ( 
10 | 21 
20 =| 45 | 17 
30 108 | 4] 
40 | 246 91 
o | 4350 |} 213 





| 
60 | 1,297 : 458 2 | 
80 | 27,890 7,746 | 


Compression set reported is the difference in per cent between 
original and final felt thickness as determined by loading for one 
minute to the stated deformation and measuring final thickness 
one minute after unloading for recovery. 








*Engineering data for Figs. 1 and 2, and Tables 4, 5 and 6 
tvpify the general mechanical performance of standard felts 
under various working conditions and have been assembled 
from test results made available by the Felt Association, Inc. 
While they do not constitute specification material, they provide 
a general guide to the selection of standard grades for mechan- 
ical purposes. 
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The pictures tell dramatically the story of 

the economies and ease of handling and the many 

other advantages which modern Dieflex products bring to fast- 
moving production lines. 


Plant men like the smooth inside bore and complete roundness 
of Dieflex tubings and sleevings which make them easy to thread and 


telescope and prevent snagging. They like the speed of assembly 
due to non-fraying qualities, the workability of the products in 
inaccessible spots . . . yes, they like Dieflex products! 


Permanence in finished assembly is doubly assured in the Fiberglas 
grades which are thoroughly impregnated against moisture, oils, and 
chemicals, as are all Dieflex varnished tubing products. 


All Dieflex products meet V. T. A. and A. S. T. M. standards, are 


available in standard sizes and grades, are all uniform. 


a 
] 
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j 8 Features of 
DIEFLEX VARNISHED 
TUBING PRODUCTS 

that mean Money in 
Your Pocket... 






DIEFLEX Products List 


MADE WITH BRAIDED COTTON SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished Tubings 

VTA Grade B-1 Standard Grade Varnished Tubings 

VTA Grade C-1 and C-2 Heavily Coated Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated Sleevings 

Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 
VTA Grade A-1 Magnete Grade Varnished Fiberglas Tubings 
VTA Grade B-1 Standard Grade Varnished Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 
VTA Grade C-3 Lightly Saturated Fibergias Sleevings 
Silicone-Treated Fibergles ; 

Varnished Tubings and Saturated Sleevings 









You get SPLIT-SECOND timing 
When You Use a 












Easier to Use 
than a Stop-Watch 
and Easier to Read 


If your test or production 
procedures call for split- 
second timing, use a Thomp- 
son Electric Stop-Timer. 
This precision instrument is 
accurate to 1/5 second. It is 
more satisfactory than a 
stop-watch because its large 
3” dial makes it easier to read. And its more practical size 
and greater durability readily make it an integral part of 
your testing equipment. It can easily be installed perma- 
nently into your test-bench control panels when desired. 

The Thompson Stop-Timer is instantly started or stopped 
by the pressing of a button. A third button resets the hands 
at zero. Synchronous motor operates on 110-volt AC, 50 
or 60 cycles. And it’s made for years of service, by the 
makers of the movements for Western Union clocks. 


H.C. THOMPSON CLOCK CO. 


33 FEDERAL ST., BRISTOL, CONNECTICUT 


For test equipment, laborato- 
ries, control panels, many 
production processes. 





Electrical Porcelain 
Uniform in Size and Color 


You can depend upon Colonial 
Porcelain for uniformity of size 
and quality. It is accurately made 
to specifications and burned in 

s-fired, temperature-controlled 

ilns. Thus each piece comes 
within acceptable tolerances. 

Colonial is the 

orcelain specified 
or thousands of 
electrical and radio 
appliances and other 
products where good 
insulation and cor- 
rosion§ resisting 
properties are re- 
quired. We welcome 
your inquiry. 

The Colonial 


Insulator Co. 
907 Grant, Akron I1, O. 
CHICAGO OFFICE 
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terized by a well defined “elbow” or turning point. 
There is no end point within practical testing limits, as 
felt does not fracture under compression, but the ulti- 
mate effect of compression to destruction would be a 
crushing and crumbling of the fibers at a point well 
within the range of structural material loadings. 

The rational conclusion from this comparison is that 
felt, because it is manufactured under compression and 
impact, is naturally adapted to compressive and shock 
loads, but has a relatively low load capacity in tension, 
combined with considerable stretch. The latter point, 





Fig. 5—A heavy-duty portable electric sander operates 

under many severe conditions; cutaway view above 

shows how felt parts help to maintain necessary 
performance. 


however, it should be noted, is of marked advantage in 
certain applications, as felt can be formed by stretching 
under tension, or by working between dies, into pre- 
determined and permanent contours. 

Since many important uses of mechanical felts in- 
volve compressive loading, it is of interest to observe 
briefly what happens to this fibrous structure when com- 
pressed. These effects are obvious if it is borne in mind 
that felt is a fabric composed of tough and kinky elastic 
fibers intertwined in all directions. The graph in Fig. 
2 represents the compression deformation at stated 
loads for a representative group of felts. This per- 


formance may be described as follows: Relatively light 
compression loading in a direction perpendicular to the 
plane of the piece merely closes up the mesh of the 
fabric, principally by bending fibers having a component 
of vertical trend. Unloading permits the bent fibers to 
recover, tending to restore the original thickness. 


Re- 









Table V—Ahrasion-Wear of Felts 


Felt rubbed against felt. Decreased thickness measured after 
10,000 8—inch strokes 


Per cent decrease in thickness 


Lead 
Oz/sqin F-1 F 


F-15 





-5 
0. - 
.0 
0 
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Electrical Controls, Motors, Generators, 
Power and Sub-Station Equipment. FM, 
Standard and Short Wave Amplifiers, 


Transformers, Speé¢ , Station Equip- 
ment. Special Indyefion and Dielectric 
Heating Machines, Photo-electric 
Controls, High Frequency Generators, 
Measuring Equipment, Etc. 


~ ios e. 


When You Need It Fast. Entire Project or 
Any Phase. Work in Your Shop or Ours 


BARNES & 
REINECKE 


INDUSTRIAL DESIGNERS & ENGINEERS 
ZO E.OHIO STREET CHICAGO 11 


peating this cycle, within limits, without producing a set, 
utilizes the natural elasticity of wool to produce a spring- 
like reaction having definite responsive frequency. This 
is the characteristic underlying the padding, cushioning 
and anti-vibration uses of felt. 

For a given thickness, it is evident that the load- 
deformation and also the natural vibration frequency 


Table VI—Water Shrinkage and 
Thickness Swell of Felts 
ASTM Standard D-461-44 


F-] 


Shrinkage% 

Length, % 

Width, % 
Thickness—swell, % | 


will depend on the relative density, that is, the numeri- 
cal-spatial relation of the fabric. The light pad felts, for 
example, compress rapidly under very low loads, while 
for the same deformations and vibration frequencies, 
the firm and extra firm pads and back checks and still 
harder sheet felts require correspondingly heavier loads. 
This relationship is indicated in Table IV. 

When loading is carried beyond the point where com- 
pression set begins to develop, the basic influence of 
dgnsity on the behavior of the material is even more ap- 
parent. For instance, a 50-per cent deformation, pro- 
ducing 10 per cent set, requires for an extra firm pad 
(F-5) more than three times the load required to pro- 
duce a like effect on a firm pad (F-15) and for a back 
check (F-1) more than seven times the load required 
for the firm pad. 

A similar discriminatory range depending on the 
weight or density of felt is shown with respect to such 
useful properties as abrasion, water shrinkage and thick- 
ness-swell, oil absorption, and thermal conductivity, as 
indicated in Tables V to VIII, inclusive. An exception 
is the co-efficient of static friction (Table IX) which 
has been found to be nearly the same for all three of the 
general classes of felt here reviewed. 


SOME UNIQUE FELT APPLICATIONS 


Because felt is seldom recognized as a clutch and 
brake-facing material, though its uses in that applica- 
tion are numerous, one new and unique design may be 
of special interest. It is an even-tension friction drive 
for the take-up reel on an RCA 16-mm _ sound-film 
projector built to Signal Corps specifications (Fig. 3). 
The reel is mounted on a pivoted arm, driven by a 
spring belt through a friction clutch which provides a 
smooth transmission with increasing torque as the film 
winds on. The clutch consists of a strip of felt driven 
by a pin on the outer drum which engages a hole in 
the center of the felt strip. Force through which the 
drive is applied is derived from the weight of the pivoted 
assembly, resisted by the pull of the driving belt. As 
the film continues winding the weight increases pro- 
portionately, automatically increasing the drag of the 
clutch. 

A disk-type clutch facing is used for a shockless pick- 
up in the speed change gear of industrial sewing ma- 
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The answer probably is: “In many transformer designs.” 
Two-piece Hipersil* <lectromagnetic cores open up new horizons 
in electronic products... are available in an almost unlimited 
range of sizes. These easy-to-assemble cores—which increase 
flux-carrying capacity as much as 14—release designers from 
the limitations of ordinary silicon steel in many fields of applica- 
tion. Some of these are: 
1. Commercial broadcast equipment transformers for 
AM, FM and television. 
2. Induction heating equipment transformers 
3. Aircraft transformers for radio, radar and 400-cycle 
power. 
4. Industrial electronic control device transformers. 
5. Specialty transformers up to 50 kva. 

‘Smaller size, lighter weight and wider range of linear response 
contribute to the superior performance of Hipersil cores. Five 
different thicknesses of laminations range from 29 gauge for 60 
cycle applications down to 1 mil for high-frequency require- 
ments. Laminations of this tissue thinness are grain orientated 
to give the exceedingly low losses and high permeability at high 
flux densities which are characteristic of other thicknesses of 
Hipersil. 

Westinghouse application engineers can help you check the 
possible benefits obtainable with Hipersil. Consult your repre- 
sentative or write Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pa. J-70465 
"Registered trade mark 
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Hipersil Type “‘C’”’ Cores come ready assem- 
bled, in two segments per loop. They eliminate 
tedious time-consuming ‘‘stacking”’ of separ- 
ate laminations . . . permit quick, economical 
assembly with coils and stamped metal bases 
by means of steel straps. Cast mountings and 
assembly bolts can be dispensed with. 





PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


HIPERSIL 
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3 DISTINCT 
TYPES 


Playing a vital part in hundreds 
of diversified postwar products 
controlled by temperature or de- 
signed to control temperature 
are the 35 different types of Chace 
Thermostatic Bimetals. 


If yours is such a product, you'll 
find that one of these Chace 
Thermostatic Bimetals will sup- 
ply the exact answer to your 
requirements. 


Each type is designed to perform 
most efficiently under specific 
conditions. Each will produce 
action at the desired temperature. 


Chace can help you select the 
ideal bimetal for your product. 








Sold in Sheets... Strips 
«..and Finished Forms 


wu. CHAC Eco 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE «+ DETROIT 9, MICH. 








chines. It consists of an annular plate of rock-hard felt 
43g in. in diameter with a 2-in. hole from which four 
radial keyways extend symmetrically. This unit is self- 
adjusting, while the facing can be readily renewed with- 
out processing and at low replacement cost. 

As a simple wear preventive at a point where wear 
would cause serious functional disturbance, the circuit- 
breaker cam of an Edison-Splitdorf Corp. magneto is 
provided with a small strip-felt lubricating pad. In 
this application, over-oiling must be avoided while on 
the other hand, frequent attention is out of the ques- 
tion. As a matter of fact, the only servicing specified 


Table VII—Oil Absorption by Weight 


Weight increase, % 


| F-15 


Absorption in 24 hr. 


SAE No. 20 oil at 70 F. 


by the manufacturer is a few drops of oil applied to the 
pad at the time of the recommended annual overhaul. 

By contrast, a far more intricate design is that of a 
tiny electric motor (Fig. 4) which actuates the driving 
mechanism of the Brown Instrument Company Elec- 
tronik strip-chart potentiometer used to make a continu- 
ous record of significant factors in industrial operations. 
such as temperatures, pressures, rates of flow and liquid 
levels. Such instruments may operate at temperatures 
ranging from zero to 130 F and they are frequently 
exposed to dust, vibration and corrosive atmospheres. 
Hence they must be thoroughly protected and sealed. 

The motor, developing %o9 hp at a maximum of 
1800 rpm, is rated up to 115 volts a-c, 4%» amp. It 
operates intermittently, making from one to 900 revo- 
lutions in one direction, then reversing. The duration 
of a normal run may be anywhere from a few hours 
to continuous yearly performance. Obviously the lubri- 
cation of a motor in such circumstances must be unfail- 
ing and it must render service without attention for 
long periods of time. Felt provides the lubricating 
mechanism in this design. 

The armature and reduction gears associated with 
the drive are lubricated by a combination of splash and 
wick-feed the basis of which is a fine felt pad mounted 
on the end plate in contact with the oil reservoir. Sev- 
eral of the gear faces are in contact with this pad; sev- 
eral of the shaft ends protrude beyond the end plate 
and ride in accurately located and sized holes in the pad. 
Distribution of the lubrication is effected by a combina- 
tion of wicking from a reservoir and overflow from the 
reduction gears. The primary effect is thorough lubri- 
cation when running, but also provided is protection 
against draining, drying or gumming of the bearings, 
even during long periods of idleness, possibly under dry- 
ing conditions. 

Felt parts are often used in heavy-duty, electrically 
driven hand tools. Cross-section of the Sterling sander 
(Fig. 5) shows an interesting use of felt parts, particu- 
larly in the self-contained lubricating system. As the 
operating load of the sander varies with type of abrasive 
and depth of cut. and the machine is operated in all po- 
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B-Line 
MOTORS 


“FIRST IN CUSTOMER SATISFACTION” 


USERS SAY-— 


Bh ee ae ale 
out aftention:’—''No better 


motor made, at any price?’ 


A TYPE TO MEET YOUR 


EXACTING REQUIREMENTS ~ 


Ye to 30 H.P. 


SEND FOR ILLUSTRATED BULLETIN 


THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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The skill and experience of “GL” in fabricating 
laminated plastics from sheet, rod, and tube 

to extremely close tolerances provides you with 
material to answer your most critical 

problems. Our specially developed equipment will 
produce your most intricate components. 


General Laminated Products, Inc. 


of Illinois 


2857 S.HALSTED STREET + CHICAGO 8, ILLINOIS 
(A RRL RET ITSM 


oS - 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


when you use 


94.9 


eT Te 
IRONS AND 
SOLDER POTS 


AN IRON FOR EVERY PURPOSE 





Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


Mita aaa Cet 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 
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Table VIII—Thermal Conductivity of Felts 


Btu/hr/sq ft/deg F 
F-1_ = P-15 









K-factor, l-in. 
thickness 





0.36 0.30 0.24 





Thermal and acoustical felts blended with kapok fibre have tested 
values of 0.21 K-factor and 0.80 sound absorption coefficient at 
512 cps for | in. thickness of 3.2 lb/sq yd material. 





sitions, the lubricating system must be unfailing ; it must 
continue to function almost indefinitely without atten- 
tion. 


For these reasoms a good-sized oil reservoir is pro- 
vided which is filled with wool batting. From the bot- 
tom of the reservoir a metering orifice leads to the top 
of the main shaft in the gear train, other leads carrying 
the overflow down through the train to the oil-tight 
base. An important point about this design is that all 
shafts are vertical, so that there is no opportunity to 
provide a pick-up and recirculation, but lubrication is 
wholly dependent on wicking the oil to the metering 
orifice. The wicking action is constant, regardless of the 
position in which the tool is held and is unaffected 
by vibration and shock. It is also free from any possi- 
bility of stoppage due to air-lock. Other felt parts in 
this machine are a dust-washer under the oil-filler screw 
and a seal below the lower armature bearing. 


SUMMARY 


Advancement in the application of felt parts for me- 
chanical uses has been marked during the past five years, 
due in part to experience gained in applying felt to 
new design problems, bred in war, as notably in the case 
of the airplane. A further gain, destined to be of per- 
manent value to designers, has resulted from industry- 
wide studies of the performance of standardized grades 
of felt under simulated working conditions, progressing 


| toward the codification of basic uses. 


Felt is used for a variety of purposes in mechanisms, 


| some of which appear to be conflicting, but this paradox 
| is resolved when the contrasting values for varying unit 


weights of the same grades are compared under stan- 
dard laboratory test conditions. 

A great deal of specific information concerning some 
of the newer uses of mechanical felts is too recent to 
have been coded and classified but is available to de- 
signers by reference to the engineering departments of 
felt manufacturers. Where original or exceptional con- 
siderations are involved in new layouts, designers will 


| save development costs and arrive more quickly at the 
| optimum selection by consulting with qualified felt en- 


gineers before drawing specifications. 





Table [IX—Coefficient of Static Friction 
Felt against smooth material 


| Metal 
Wood Glass Dry l 


















Oiled 
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0.37 C2 ok Oe. as eae 

The coefficient of friction has been found to be nearly the same for 
the following grades: F-1, F-3, F-5, F-10, and F-11, as tabulated. 

(SAE No. 80 aviation oil.) 
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Solar’s tiny TTR tubular paper capacitors were 
made by the MILLIONS for Navy “Secret Project 
A”—the VT radio proximity fuze for shells and 
bombs. Ultra-compact and ultra-reliable, these 
resin-protected capacitors filled the nation’s 
needs in an application where failure could not 
be tolerated. 

Production efficiency and high standards of 
quality-control won a special award of the Navy 
Ordnance “E” for Solar’s Bayonne and Chicago 
plants. 

Today, the same production facilities and skilled 
personnel that turned out these exceptionally small 
tubulars for the national defense are already sup- 
plying them for the Vest Pocket and Purse-Sized 
Radios and Hearing Aids of Tomorrow. 

In applications where space and 
weight are all-important, the TTR tiny 
tubular or its flat counterpart TTF, is 
the answer to your needs. 

These midget units are just another 
example of the combination of re- 
search facilities, engineering know- 
how and production capacity which 
has made Solar the logical supply 
source of industry for paper, electro- 
lytic and mica capacitors. 


SOLAR MANUFACTURING CORPORATION 
ee a 285 Madison Avenue, New York 17, N.Y. 
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Why ALL 
SWITCH 
BASES 


SHOULD BE MADE OF 


Porcelain 


Universal porcelain switch bases do not deteri- 
orate under the high temperature of an arc or 
corona, which in many other types of insulator 
materials would cause loosening of contacts 
and connections. Porcelain insulation does not 
carbonize, therefore flash-over and consequent 
dielectric failure is eliminated. Porcelain dissi- 
pates generated heat quickly which in turn 
forces evaporation of moisture which might 
be absorbed in an insignificant amount in the 
porcelain base. Universal engineers invite you 
to submit your insulator problems. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. » SANDUSKY, OHIO 





Do you need Beige 
SPECIAL FASTENING DEVICES 


made of non-corrosive alloys? 


OES your production call for spe- 

cial fasteners made of non-corro- © 
sive alloys — screws, nuts, bolts or | 
any other “made-to-order” fastening 
device? Allmetal has the “know-how” 
and facilities to make such specials 
accurately and economically, and to 
deliver them promptly. We have — 
equipment for tapping, slotting, ream-_ 
ing. turning, drilling. threading. ~ 
stamping, broaching and centerless © 
grinding . . . and we work not only | 
with stainless steel but with monel, — 
everdur, duralumin, brass or any | 
other non-corrosive alloys. Write, wire | 
or ‘phone for our quotation. 


Send for FREE CATALOG 


This new, 83-page 
eatalog helps you se- 
fect the correct size 
and type ef non-cor- 
rosive fastening device 
for any particular job. 
Includes stock sizes, 
typleal specials, engi- 
neering data, ete. 
Make request en com- 
pany letterhead. 


Write 
te 


Dest. EM 
ALLMETAL SCREW PRODUCTS CO. 
80 Grand Street, New York 13, N. Y. 
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Copper-Base Alloys for 
Special Electrical Applications 
(Continued from page 114) 





screws and other fastenings are manufactured by cold 
heading and rolled threading. Scrap losses are cut and 
manhours saved. 

In many cases, vital power and even life itself may 
depend upon the strength and reliability of fastenings 
and connectors which must withstand outdoor tempera- 
ture extremes, weathering, smoke and dirt. Silicon 
bronze of the Duronze V type ranks high as a depend- 





Fig. 5—Electric fuel pump, showing contact arms of 
phosphor bronze. 


able engineering material and is not subject to failure 
from stress-corrosion cracking due to exposure to mois- 
ture, ammonia and air while under stress. 

Engineers realize that long service is a most impor- 
tant factor in the selection of suitable material for parts 
which must not fail. The cost of such items made from 
a non-rusting copper-base alloy is only a very small part 
of the value of an entire installation, but use of the 
most suitable material guards against premature failure 
of equipment and aids in the reduction of maintenance 
costs. 

Metallurgical progress has kept pace with mechanical 
advancements, and new and improved copper-base al- 
loys are available for the more difficult requirements. 
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INDER ONE BIG ROOF AT AUTO-LITE 


ished aluminum lithographed name 


Blanked and pierced, then embossed 


J 
America is finding out most products are more salable yy rit 


when they are made beautiful—and so often the change 
is easily accomplished. Here, under one big roof, are 
the technical skills and the equipment which provide 
decorative developments in both plastics and metal. - 

So, when you are considering ways of meeting postwar PLASTICS PY pe) | ETALS 
competition, it will pay you to investigate how beauty 


and utility are being combined at Auto-Lite’s Bay Manu- 
facturing Division. To find what can be done, write to 


THE ELECTRIC AUTO-LITE COMPANY 
Detroit 2, Mich. Boy Manufacturing Division Bay City, Mich. 
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New 


RESISTOR DATA 


a 
a 
od 


Just 


Published 


Every resistor user needs this 
new Lectrohm Data Book and 
Catalog. It is right up to 
the minute with illustrations, 
diagrams and scientific data 
of reference nature. Here is 
complete data on Lectrohms 
wide selection of Vitreous 
Enameled Resistors; including 
fixed, adjustable, ‘‘Rib-on- 
edge” and ferrule terminal 
types—power line and R. F. 
chokes, brackets, bushings, 
solder pots, etc., with illus- 
trations and complete de- 
scription. Write for your 
copy now! 


i ee ee ee ee en 


5123 West 25th St., Cicero 50, Ill. 


Division of The 


National Lock Washer Co. 


Newark, N. J. 


‘i Wee 
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ELECTRIC COMPANY 


29 S. BROADWAY, LONG BRANCH, N., J. 


Subsidiary 


f EASTERN AIR DEVICES, Inc 
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ABSTRACT pent | 


@ © Current Trends in New Parts 

Significant observation on shifting trends in design 
and type of new parts and components can usually be 
made from analysis of the monthly crop of new products 
submitted for editorial review. Here is a condensed 
overall report on such trends to serve as a complement 
to the detailed treatment of selected products appearing 
elsewhere in the issue. 

Currently setting the pace, both in number and 
variety, are electron tubes for general and special appli- 


‘cations. Also bulking large in volume are new auto- 


matic timing controls. Electric and electronic counting 
and sequence devices are appearing in steadily growing 
numbers for many built-in applications in original equip- 
ment. After a period of apparent neglect, several -im- 
proved or new types of bearings have appeared. War- 
time applications which called for extremely compact 
and lightweight parts are reflected in the release for 
civilian use of miniature components such as extra-small 
dry cells and transformers. A quieter tone is shown in 
the materials, particularly in new plastics formulations, 

Additional comment on current trends in components 
will be found on page 115 in an article reviewing briefly 
components exhibited at the recent Radio Engineering 
Show of the Institute of Radio Engineers. 


@ @ Electromagnetic Torquemeters 
Find Expanding Test Applications 

Research and design development test installations, 
as well as production-test setups, find steadily expanding 
use for electromagnetic torquemeters. Instruments of 
this type in use at present cover a range of 250 lb-ft at 
8000 rpm to 10,000 lb-ft at 400 rpm. The same prin- 
ciple can be applied to much higher torque ranges. 
Some considerations of electromagnetic torquemeter 
design, performance and application are treated in a 
technical paper (No. 45-A-16) presented at the Novem- 
ber, 1945, annual meeting of the American Society of 
Mechanical Engineers by M. W. Hively and D. F. 
Livermore, both of General Electric Company’s general 
engineering and consulting laboratory. 

Electromagnetic torquemeters are defined as dynam- 
ometers of the transmission type in which a calibrated 
shaft unit is directly connected in the rotating shaft 
where the torque is to be measured. The specific Gen- 
eral Electric device which the paper discusses consists 
of a shaft unit with electromagnetic gages and the 
necessary electrical components to translate the small 
torsional deflections in the shaft unit into direct, con- 
tinuous electrical instrument readings with an accuracy 
of 1 per cent of full-scale torque. 

The electrical connections to the gaging elements are 
made through three slip rings and two sets of brushes. 
Two brushes located 180 deg apart engage each slip 
ring. Careful design consideration is required to reduce 
to a minimum the effects of variation in brush contact 
resistance. This is done by making the impedance of a 
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YOU DON’T HAVE TO ‘SELL’ 


” ALCOA ALUMINUN 
.. Wl fer yoi! 


Makers of new home appliances are using lots of 





| Alcoa Aluminum in gleaming new 1946 products. 
LA coa, with the greatest fund of aluminum knowl- 
dge in the world, has pioneered the wide choice 
’ luminum alloys, and shapes, and finishes that 
make these products possible. 

ivum Company or America, 2179 Gulf Bldg., 


, Pennsylvania. 


eo 
we 


Everyone in the family knows Alco: ninuie 
In fact, it’s a mighty good way to introduce any 
product to your customers—just to tell them 
it’s made of this modern metal... 








The heart of every Burlington 
Instrument—and the reason for 
its high degree of dependability 
—is the Burlington Precision 
Movement. 


Design, material, and manufacturing processes 

are selected in such a-manner that Burlington 
gives you a rugged instrument—which may be 
subjected to rough usage—and still retain its 
original calibration characteristics. All DC 
instruments employ Alnico magnets which are 
known to be more highly resistant to shock, | 
heat, vibration, and stray fields than any other 
magnetic material. 


All ranges AC & DC are available in 242”, 
32” and 412” sizes, both square and round, 
flush mounting. 


Engineering Service Furnished for 
Specialized Applications. No Obli- 
gation. Write Today for Further 
Information. 


BURLINGTON INSTRUMENT CO. | 


504 rourrw streer BURLINGTON, IOWA (5 
ee : hai 


‘PANEL INSTRUMENTS ¢ VOLTAGE REG 
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gaging element large in comparison to the effective a-c 
resistance. Suitable design features also serve to keep 
to negligible values the effects of centrifugal forces. 
The electrical components, translating torsional de- 
flections into instrument readings, include an oscillator 
supplying a 2000-cycle power to the torquemeter power 
unit which contains impedance comparing elements. 


115 VOLTS 
60 CYCLE 


TORQUE METER 


wee UNIT 
2000 CYCLE 


OSCILLATOR 


VOL 


TAGE 
INDICATOR 


Interconnection diagram showing component units of 
electromagnetic torquemeter. 


The complete electrical circuit consists of the oscillator, 
the torquemeter power unit, the torque indicating instru- 
ment, a voltage indicator, and the shaft unit all prop- 
erly interconnected. Power source is 115 volts, 60 
cycles. 

A d-c milliammeter, with scale marked in lb-ft of 
torque, serves as the indicating instrument. Suitable 
provision can be made for calibrating the torquemeter 
shaft unit. 


® * Color Television—Today or Tomorrow? 

Is color television ready for immediate commercial 
use or is it to wait for further research and develop- 
ment? This is still a keenly controversial question, with 
Columbia Broadcasting System and the Radio Corp. of 
America ranged on the opposite sides of the current de- 
bate. Despite claims by CBS that its recently devel- 
oped ultrahigh frequency transmitter demonstrates the 
immediate feasibility of color television for home use, 
RCA officials maintain that color video on a commercial 
basis is still some five years away. 

Expressing the conviction that any mechanical color 
system, such as incorporated in the CBS equipment, is 
“outmoded” by the existing achievements in all-elec- 
tronic black-and-white television, E. W. Engstrom, vice- 
president in charge of research at the RCA Laboratories 
Division, Princeton, N. J., speaking at a recent meeting 
of the N. Y. Electrical Society, declared that there are 
several important “musts” that must be realized before 
color “can be sensibly incorporated into a complete sys- 
tem for the home.” At present, he said, the stage of 
advancement of color television is like that of black-and- 
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Be aI Ra ata ede 


ONO MR MLL TT ee 


EATON PERMANENT MOLD 
GRAY IRON CASTINGS | 





oe 


FR... Permanent Mold Gray Iron Cast- 
ings give you gear blanks with a 
uniformly dense, close-grained structure, 
insuring free machinability. They permit 
holding close tolerances in tooth dimen- 
sions; scrap-loss is reduced to a minimum. 


Millions of Eaton Permanent Mold Gray 
Iron Castings are being used in the domes- 
tic appliance industries for such critical 
parts as refrigeration valve plates, pistons, 


THE EATON PERMANENT MOLD MACHINE IS A 
SYMBOL OF THE QUALITY OF GRAY IRON CASTINGS 
PRODUCED BY THE PERMANENT MOLD PROCESS. 


connecting rods, crankshafts, cylinder 
blocks, cylinder heads, pump bodies, and 
many others. 

There is undoubtedly one or more parts 
in your own production which could be 
made better, by using Eaton Permanent 
Mold Gray Iron Castings. 

A copy of the illustrated booklet, ‘“The 
Eaton Permanent Mold Process,” will be 
gladly mailed upon request. 


FOUNDRY DIVISION 
9771 French Road 


EATON 


MANUFACTURING COMPANY 


Detroit 13, Michigan 





TORFL! 





COUPLINGS 


METAL RUBBER METAL RUBBER METAL 
CAP BUSHING SPACER BUSHING CAP 


ORFLEX POWER COUPLINGS control 
vibration, compensate for eLoRa Titel 
angular misalignment, absorb shock and 


Trebor Tal Lt 


They embody rubber bushings which fric- 
tionally grip the shafts and can be assembled 
quickly and easily due to their simplicity of 
design. Due to the symmetrical design of 
TORFLEX couplings they are perfectly bal- 
anced, consequently provide vibrationless, 
UES me Cha Mit Te tthe ta) 
CT LEM ela. Mae Sa Sa Bet aT 
rubber bushings, and absence of slippage 
MUM ae Pe CME 1a 
nates the usual frictional wear found in other 
types of couplings. TORFLEX couplings are 


low in cost and extremely efficient in operation. 


Send for more detailed information. 


PRODUCTS COMPANY 


5105 COWAN AVE. + CLEVELAND 4, OHIO, U.S. A. 
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white television in early 1930's and “lacks too much” to 
be acceptable to the public. 

The “musts” advanced by Mr. Engstrom are as fol- 
lows: First, design and development of transmitters and 
receivers capable of meeting radically new problems in 
broadcast service; second, adequate time for field test- 
ing ; third, analysis and solution of problems relating to 
transmission, reception and studio operations; and 
fourth, industry agreement on technical standards and 
final approval by the Federal Communications Commis- 
sion, 

On the other hand, CBS vigorously refuses to accept 
the RCA timetable. It points to successful experience 
with the mechanical color wheels and claims that these 
mechanical components have performed as efficiently as 
any of the electronic components. More than that, CBS 
points out, the design and engineering features incor- 
porated in its ultrahigh frequency system represent high- 
ly advanced techniques assuring reception of unusual 
clarity. By using higher frequencies, CBS asserts, color 
television is ready for immediate use and acceptance by 
the public. 

Basis of the CBS system is a high power transmitter 
designed and manufactured for it by the Federal Tele- 
phone and Radio Corp. Outstanding feature of the 
transmitter is its ability to combine visual and sound 
transmission on the same carrier frequency. This makes 
possible. the combination of sound and picture signals 





Component parts of coaxial amplifier used in high 
power transmitter designed by Federal Telephone for 
CBS color video system. 


into one composite broadcast signal and the use of a 
single transmitter instead of two independent transmit- 
ters. Lower initial costs, less power consumption: and 
less space requirements are cited as advantages. 

The television equipment designed by Federal is de- 
scribed as essentially a wideband transmitter operating 
on carrier frequency of 490 mc with a power output of 
1 kw peak. A 10-mc video band can be uniformly mod- 
ulated from direct current. Important use is made in 
the transmitter circuits of a new Federal tube, the 6C22, 
designed specially for this equipment by the Federal 
Telecommunications Laboratories. A triode of high 
mutual conductance and low plate resistance, this tube 
uses the ring-seal technique to reduce the inductance of 
leads to electrodes and to make the tube suitable for ul- 
trahigh frequency use. The anode consists of a solid 
block of copper fitted with a water jacket for cooling. 
( Note tube in exploded view of coaxial amplifier. ) 
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The broad and versatile family of 
Monsanto Plastics includes: Lustron* 
polystyrenes ¢ Cerex* heat resistant 
thermoplastics ¢ Viny! acetals ¢ Nitron* 
cellulose nitrates @ Fibestos* cellulose 
acetates ¢ Thalid* for impression mold- 
ing @ Resinox* phenolics ¢ Resimene* 
melamines @ Forms in which they are 
supplied include: Sheets ¢ Rods e Tubes 
Molding Compounds ® Industrial Resins 
Coating Compounds © Vuepak* rigid, 
transparent packaging materials. 


*Reg. U. S. Pat. Off. 
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WHICH SERVES MANKIND 


MONSANTO 
PLASTICS 
CATALOG 


“BEST WAY TO KEEP UP TO 
DATE ON PLASTICS IS TO KEEP 
UP TO DATE ON MONSANTO” 


Just off the press, this new Monsanto 
Plastics catalog will give you the latest, 
most authentic information on industry's 
broadest and most versatile family of 
plastics. 


Here are 16 fyll size, fact-packed 
pages of practical information. . . plus 
a large useful chart of comparative 
properties of all plastics. 


Whether you're a molder, fabricator, 
designer or end-user of plastics you are 
sure to find here valuable information 
applying to your problems. 


Send in the coupon below, today. You 
will receive your catalog by return mail. 
For other information, or for the right 
answers to your special plastics problem 
from Monsanto's Plastics Technical Coun- 
cil, address; MONSANTO CHEMICAL 
COMPANY, Plastics Division, Springfield 

ey 2, Massachusetts. 


MONSANTO CHEMICAL COMPANY 
Springfield 2, Massachusetts 


Gentlemen: Please send to me, free of charge, your new Monsanto 
Plastics Catalog. 











INSULATED ELECTRICAL 
WIRE 


FOR RADIO, ELECTRONIC and 
COMMUNICATION APPLICATIONS 


WIRE — #22 gauge to #4 gauge 
Available in single and multi-conductors 


We have all types of wire in a variety of insulations and 


conductors applicable for many uses. 


We manufacture cord sets, cables, motor leads and attach 
switches, terminals and plugs of all kinds. 
Now available for immediate delivery. PLASTIC PARAL- 


LEL CORD in black or brown. 


order received. 
e 


Delivery made same day 


JOIN OUR CUSTOMER LIST 
Write for Circular No. 6B today. 


CUT meee 


4108 N. PULASKI RD., CHICAGO 41, ILLINOIS 





The high electrical resistivity® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
cations 

But LAVITE contributes still 
other important safety factors. 


Formula S!-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib. sq. inch 
Moisture absorption is only .00] 
per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification 
Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 


“Dielectric strength—235 volts per mil. 


D. M. STEWARD MF. 
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The complete transmitter equipment consists of 10 
bays, each 30 in. wide, and weighs 12,000 Ib, exclusive 
of studio equipment or antenna installation. Controls 
are completely centralized in a console, which also con- 
tains cathode-ray monitors for picture signals. 

RCA, too, is planning to use higher frequencies for 
television. An experimental 5000-watt transmitter, 
scheduled to go into operation early this year in New 
York City, will be used for investigation of problems 
concerning video transmission in the higher regions. 
And although RCA believes that color television at its 
present stage of development is not suited for home use. 
it is committed to continue research in color television 
“at an accelerated pace.” The aim of RCA, according 
to Mr. Engstrom, is to create “an all-electronic color 
system’ equal in clarity to its present black-and-white 
system. 


¢ © Standardization of Bearing Sizes Urged 

Concerted movement to standardize sizes of ball and 
roller bearings was urged by S. F. Wollmar, executive 
vice-president of SKF Industries, Inc., Philadelphia. 
Such standardization, declares Mr. Wollmar, would 
reduce overall costs, speed production, help newer in- 
dustries, and would aid American export of industrial 
machinery by making it unnecessary for overseas users 
to wait for specially fabricated replacement parts. 

“Ball and roller bearing manufacturers are now re- 
quired to produce and stock as many as 40,000 sizes and 
makes of anti-friction bearings,’ Mr. Wollmar said. 
“Some of these products differ from others by the 
merest hair’s breadth. If a uniform system of basi« 
sizes were adopted, it might be possible to concentrate 
our capacity on turning out about 2000 sizes of bear- 
ings. These would meet almost every -industrial need 
without any sacrifice of quality.” 


¢ ¢ Brilliant 1000-Watt Bulb Developed 

An air-cooled, 1000-watt mercury vapor arc lamp has 
a brilliant output of 60 lumens for each watt consumed. 
Developed by Westinghouse Light Division, Bloomfield, 
N. J., it is described as providing a light output about 
three times that of a standard 1000-watt incandescent 
bulb. The lamp has a tubular shaped bulb, measures 
14 in. in length and less than 4 in. in diameter. The 
arc stream, about 6 in. long, is enclosed in a strong 
quartz tube which, in turn, is enclosed by a hard glass 
tube. 

Requiring only a normal amount of natural surround- 
ing air as a cooling medium, this lamp finds many in- 
dustrial applications where previous types of water- 
cooled or forced-air-cooled lamps were found imprac- 
tical. 


® * Dial-Type Speed Control 
Features Vertical Turret Lathe 

A telephone-like dial for quick selection of speeds 
forms the novel feature of an ingenious pendant-type 
control for vertical turret lathes. To effect a change in 
speed when the lathe is in operation, the operator throws 
the switch lever into brake position, quickly dials the 
change of speed required, and then throws the lever 
back into clutch position. Electrically controlled, hy- 
draulically operated mechanisms act almost instanta- 
neously to shift the gears. Suitable protection is pro- 
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Saves MAINTENANCE 


Reduces REPLACEMENTS — 


. 


Because of its amazingly trouble-free performance, 
the Allied V5-100 solenoid valve is the top choice of 
many who are now designing—or modernizing -—re- 
motely controlled products or equipment. The Allied 
valve helps sell those products because it is so de- 
pendable and holds down maintenance. 


The V5-100 is highly efficient despite its small size. 
It can be used with water, hydraulic fluids, air and 
similar media. 


To provide greatest possible life and performance, all 
parts in contact with the media are of stainless steel— 
the coil is impregnated to withstand moisture—and 
even the stems are welded to assure positive, unfailing 
joints. 

You may find the Allied V5-100 specifications will 
exactly suit your requirements—or it may be that other 
Allied valves (of regular or special design) can better 
handle the job. In either case, why not take advantage 
of the valve “know-how” of Allied engineers and get 
their recommendations today. 
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f ALLIED CONTROL VALVE COMPANY, INC. 
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OPERATING DATA 


A three-way, two position valve the V5-100 can be supplied 
for A.C. or D.C. operation. It is designed for intermittent or 
continuous duty. Maximum operating pressure is 150 p.s.i. 
Flow of water at 30°p.s.i. pressure drop is .25 GPM. Flow of 
air at 100 p.s.i. with 10 p.s.i. pressure drop is 1.6 cubic feet 
of free air per minute. Power consumption is 10 watts maxi- 


mum. Pipe connection %”. Weight one pound. 








Slow speed for inching, threading and close 

inspection of work in process is but one 

example of the versatility of Reliance V*S 
Drive. In addition, it can be the means of: smooth, 
controlled acceleration—automatic reversing and quick 
stopping—control of tension—tandem operation. With 
Reliance V*S Drive, these functions can be provided 
electrically, eliminating such mechanical devices as 
clutches and gears. 


For proof that motor-drive is more than power, ask for 
Bulletin 311, showing applications of this All-electric, 
Adjustable-speed Drive for A-c. Circuits. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 
SALES OFFICES IN PRINCIPAL CITIES 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 
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vided by self-interlocking design. 

The pendant control itself is carried on a swinging 
arm mounted -on top of the lathe. Sufficient clearance 
is furnished for the vertical heads when they are in 
maximum high position. Design provides convenient 





Insert shows novel type of dial-control for rapid 
control of speeds in vertical turret lathes. 


operating height for the pendant and full operating ac- 
cess at all times. For operations requiring jogging of 
the table for positioning and indicating purposes, a 
suitable switch lever can be used. This pendant control 
has been developed by The Bullard Company, Bridge- 
port, Conn., for its Cut Master Vertical Turret Lathes. 


® @ Electrical Uses for Platinum Expand 

Industrial applications for platinum and_ related 
metals increased rapidly during the war. According to 
a U. S. Bureau of Mines report, during the first half of 
1945 about 74 per cent, or 212,500 troy oz. out of a 
total consumption of 286,500 went to the electrical and 
chemical industries. 

Use of platinum was extensive in military electrical 
and electronic equipment. As pointed out in a repoit 
by Baker & Company, Inc., platinum refiners, large 
quantities were used for electrodes in airplane spark 
plugs, in grids for high frequency transmission tubes 
and other radar components, and in numerous applica- 
tions in communications equipment, measuring instru- 
ments, and control devices. Continuing research 1s 
expected to widen still further the range of industrial 
uses for this precious metal. 


@ © Chemical Method for Wire Stripping 

Additional performance data has been made available 
by the Fairchild Camera & Instrument Corp., Jamaica, 
N. Y., on its method for stripping synthetic insulation 
from fine electrical wire by dipping the wire into spe- 
cially compounded chemical solutions. On the basis of 
about 18 months. of practical production experience, it 
has now been established, the company says, that this 
method is applicable to every type of synthetic-insulated 
fine wire, including Formex and Formvar in sizes up 
to No. 55, and nylon extrusions and enamels. 

Briefly, the method consists of first quickly dipping 
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STUPAKOFF °°": :°(°"05 s0" 
CERAMICS 


for all types of electrical appliances 


Stupakoff ceramic insulators are mechanically ence, gained through designing and manu- 
strong . . . dimensionally accurate and elec- facturing tens of thousands of ceramic parts— 
trically dependable. Precision manufacturing plus modern production methods and skilled 
methods minimize production losses. Care- personnel —assure 
fully selected materials and laboratory control you of finest ceramic 
assure. proper electrical characteristics in parts for all types of 
completed assemblies. appliances. Write to- 

Stupakoff scientific knowledge and experi- day for Bulletin 245. 


EXPORT DEPARTMENT 
13 E. 40th St, New York 16, N.Y. 
Cable Address ARLAB all codes 


CERAMIC AND MANUFACTURING CO. - LATROBE, PA. 
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@ Newport Electrical Sheets are avail- 


able in a wide range of grades, sizes 
and gauges. They punch cleanly; are 
always true to gauge and uniform in 
physical and electrical properties. You 
can depend on Newport’s unvarying 
high quality for all ‘your electrical sheet 
requirements. Write for complete de- 


tails and specifications. 


NEWPORT 
PROOUCTS 


Hot Rolled Steel Sheets 
Hot Rolled Pickled Steel Sheets 
Newport Electrical Sheets 
GOHI Pure Iron-Copper Alloy Sheets 
Globe Brand Galvanized Steel Sheets 
Newport Colorbond Steel Sheets 
KCB Copper Steel Sheets 
Newport Long Terne Sheets 
Newport Galvannealed and DeLuxe 
Metal Sheets 
Aircraft Quality Alloy and Carbon 
Steel Sheets and Plates. 











the ends of the wire into one chemical solution, then 
into a second solution which acts as an accelerator, 
and finally of gently stroking the wire for a few seconds 
until the insulation is removed. This method is claimed 
to prevent common defects, such as nicking, or changes 
in size or physical properties, frequently caused by 
hand-scraping methods. It is also said to be non-toxic 
to the operators. Fairchild is making the method avail- 
able to manufacturers under licensing arrangements. 


@ @ X-Ray Scanner Eliminates Distortion 

As X-rays normally cannot be focused to give a 
parallel beam but diverge to produce varying degrees 
of inaccuracy, a special X-ray scanner has been re- 
cently developed to overcome distortion and displace- 
ment present in conventional methods of X-ray image 
recording. Used with a standard X-ray unit, this de- 
vice performs the function of recording the geometric 
relationship of integrated components and spacings of 
segmented specimens. According to the manufacturers 
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of the device, North American Philips Company, New 
York City, the device finds particular application in 
quality control of such products as vacuum tubes, 
switches, capacitors, timing devices or storage batteries. 

Measuring 32 in. x 14 in. x 16 in., the device con- 
sists of a motor-driven table on which the specimen and 
film move beneath an adjustable slit through which the 
X-rays pass. As shown in the diagram herein, the 
scanner allows a small section of the diverging X-ray 
heam to pass through the slit to strike the specimen as 
it traverses a path from left to right. Table speed is 
‘% to 1% in. per min, and is adjustable. 


Fan Manufacturers Issue Standards 

The National Association of Fan Manufacturers has made 
available a 12-page pamphlet (No. 105) in which are consoli- 
dated various standards generally recognized in its field. In 
addition, terms, definitions and abbreviations in accepted use are 
listed. Copies-are available from the association at its offices, 
5-208 General Motors Bldg., Detroit 2. 
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CE All Girl Orchestra” Sunday 10 P.M. EST, 


6:45 P.M. EST, CBS, “G-E House Party” 
Monday through Friday 4:00 P.M. EST, CBS. 
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FIXTURE WIRE IS IDEAL _ .4 


Here are five features to help 
make your lighting fixture custom- 
ers more satisfied. You gain all 
these advantages when you wire 
with Deltabeston, Type AF. 


HEAT RESISTANCE 


Deltabeston is insulated with a 
wall of felted asbestos. It stops 
wire failures in hot lighting fixtures. 


MOISTURE RESISTANCE 


Deltabeston’s insulation is im- 
pregnated with moisture-resistant 
compounds, It ends short circuits 
caused by moisture in fixtures. 


LASTING FLEXIBILITY 
Deltabeston withstands abra- 
sion, twisting and sharp bending. 
You can forget all about rupturing 
the insulation. 


SMOOTH FINISHES 


Deltabeston’s smooth and slip- 
pery finish helps speed up the wir- 
ing of lighting fixtures and instal- 
lations. 


EASY STRIPPING 


Deltabeston strips clean and 
easy. The insulation cannot be 
pushed back on the conductor. 


r the General Electric radio programs: ‘The 
“The World -Today” news every weekday 





The new Deltabeston Fixture Wire, 
Type AF is ideal for all types of con- 
ventional fluorescent lighting units. It 
is designed for high wattage lighting 
fixtures especially where high ambient 
temperatures and humidity are present. 
Deltabeston is fully approved for wir- 
ing fluorescent lighting fixtures even 
with temperatures exceeding 90 de- 
grees C (194 F). 


Get the whole story about Deltabeston 
Wires and Cables by writing to Section 
Y365-12 Appliance and Merchandise 
Dept., General Electric Company, 
Bridgeport, Conn. All Deltabeston As- 
bestos, Glass and Synthetic-insulated 
Wires are distributed nationally by 
Graybar Electric Co., General Electric 
Supply Corp., and other G-E Merchan- 
dise distributors. 


BUY BONDS AND KEEP THEM 


GENERAL (% ELECTRIC 
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HIGHLIGHTS 





PF NHE status of reconversion is still pretty much of 


a touch-and-go affair. Business leaders and 

trade associations have grown tight-lipped, are 
reluctant to issue statements of all-out optimism such 
as were current only a month or so ago. This is under- 
standable, for industry has begun to feel the constrict- 
ing effects of continued strikes, of shortages in ma- 
terials, of indecision in Washington. 

On the brighter side are the agreements reached with 
the automobile workers by Chrysler and Ford, and with 
the electrical workers by RCA and General Motors. 
And at this writing there is a persistent belief that the 
gigantic steel strike will be momentarily settled. But 
even if the situation does not clear immediately, and the 
industrial horizon remains clouded for some time to 
come, it is doubtful if all the positive factors that exist 
for rapid reconversion, and for an unprecedented era 
of national production and prosperity, will be seriously 
impaired. A setback will be suffered—indeed, has al- 
ready been suffered—but once labor-management peace 
is reached and national confidence is restored, recon- 
version should move swiftly forward with increasing 
momentum and pick up lost ground. 

Supporting this viewpoint is the fact that company 
expansion plans in the direction of product development, 
research, new plants, and distribution, continue at a 
high level of activity. And the existence of a huge 
purchasing power throughout the nation is reiterated 
by the continuing and practically unlimited demand for 
whatever consumer and producer goods are available. 

Productionwise, figures made public by the Civilian 
Production Administration (see page 144 for complete 
story) indicate that the December output of consumer 
durable goods, although much below earlier expecta- 
tions, was ahead of November. levels. Shipments of 
such items as vacuum cleaners, refrigerators, electric 
ranges, and washing machines topped November pro- 


Civilian Production Administration 





Naontry BecerOge 
1937 1939 





Output of fractional-horsepower motors showed sharp 

rise during September, October, and November, 1945. 

But still greater output is needed to move this essential 
component out of the bottleneck class. 
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duction by 10 to 30 per cent. The curve may have 
dropped since then, as a result of the steel and electrical 
strikes, but the fact that an upward trend was recorded 
in December when already a worsening labor situation 
was in existence, is, in itself, a basically favorable sign, 
indicative of the imminent upsurge in production once 
labor-management strife ceases. 


Industry Exhibits Arouse Wide Interest 


Strong indication of the underlying vitality in in- 
dustrial circles is the enthusiasm displayed at several 
recent all-industry and engineering expositions. And 
there is also keen interest in the many events planned 
ahead for the remainder of the year. Exhibits such 
as those sponsored by the American Society for Metals 
in Cleveland last month, and by the Institute of Radio 
Engineers in New York and the Society of Plastics 
Engineers in Detroit earlier in the year, reflected an 
undiminished and intense activity in new developments 
in consumer products, industrial equipment, test ap- 
paratus, materials and components. 

Individual companies, too, have sponsored elaborate 
showings of their current and projected products. Typ- 
ical was the recent show held by Westinghouse Elec- 
tric Corporation in New York. Included in the ex- 
hibit of electrical appliances were automatic washing 
machines, upright home freezers, roasters, garbage dis- 
posal units, as well as the smaller appliances, such as 
toasters, coffee makers and waffle bakers. Of par- 
ticular interest was the home model electrostatic air 
cleaner, which stems from the company’s well-known 
industrial Preciptron unit. <A presentation of home 
radio sets and of special-purpose lamps rounded out 
the show. 

Although J. H. Ashbaugh, vice-president in charge 
of the company’s electric appliance division, cautioned 
that 1946 output would be lower than originally ex- 
pected, other company officials stressed the constantly 
expanding markets in consumer appliances. Vice- 
president B. W. Clark forecast for several years to 
come a yearly demand for 3,000,000 electric refrigera- 
tors, 800,000 electric ranges, 2,500,000 washing ma- 
chines, 2,000,000 vacuum cleaners, and 5,000,000 radios 
(including television sets). Adding traffic appliances. 
he said, the total annual demand for all types of major 
and minor electric appliances should reach $2 billion. 


Components and Materials Are Tight 

An uneven pattern of available supplies in com- 
ponents and materials is developing. Present output 
in many items is diminished as result of strikes, but 
at the same time demand is also down because of simi- 
lar strike-hound conditions among end-product manu- 
facturers. Renewal of general industrial activity, once 
the strike wave is ironed out, may very well result in a 
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Consider how much was contributed to 
the design of this instrument by the 
skillful use of plastics. The housing 
furnishes both sturdy armor and in- 
tricate structural support for the deli- 
cate mechanism. At the same time, it 
provides sleek, streamlined beauty and 
agreeable smooth warmth of touch. The 
high impact phenolic used is capable 
of withstanding more than 10,0v0 drops. 
Yet it is light. The completed micro- 
phone weighs less than eight ounces. 


The plastic components for the interior 
construction are models of the molder’s 
art. Notice their complicated design 
with numerous side holes. Countersunk 


holes for self-tapping assembly screws 
are molded in. Dimensional accuracy 
and electrical stability are held to ex- 
treme limits in the molding process. 


Both the design and fabrication of the 
molds for these parts required a good 
deal of ingenuity and skill. Turning out 
the parts in quantity calls for produc- 
tion “know-how:’ Such is the service we 
offer for the design or improvement of 
your product. Send us your specifica- 
tions for quotation, or ask one of our 
engineers to consult with you. 


? 8-8 
MOLDED PRODUCTS CORPORATION 
4533 W. Harrison St., Chicago 24, Ill. 
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r just such rugged 
one has been engi- 
b peak efficiency. It 
oice from the roar of 



































SO QUIET-_ 


(More than ever) 





oar 
Quiet as a breath would aptly 


describe Jefferson Electric Ballasts. This is a quality 
made possible by advanced engineering technique 
combined with perfected large scale manufacturing 
methods. Correctness of ballast design and uni- 
form construction are other natural results of the 
research, specialized 
experience, and ma- 
terial control that 
characterizes Jeffer- 
son production. 
Specify Jefferson 
Ballasts for your fluo- 
rescent lamp installa- 
tions and be assured 
of better lighting performance. Secure complete 
engineering data by writing for Bulletin 441-FL. 









HOT CATHODE BALLASTS 


The complete line of Jefferson 
Ballasts includes capacities and 
types for all commercially made 
fivorescent lamps. 





OR BOTTOM LEADS 


COLD CATHODE BALLASTS 


This Jefferson Ballast operates 
two eight-foot cold cathode lamps. 


Jefferson Ballasts are now avail- 
able in two-lamp 4Q-watt sizes, 
designed to bring leads either 
from ends or bottom. 


JEFFERSON ELECTRIC COMPANY, Bellwood 
(Chicago Suburb), Illinois. In Canada: Canadian 
Jefferson Electric Co., Ltd., 384 Pape Avenue, 
Toronto, Ont. 





FLUORESCENT LAMP 


BALLASTS 













condition where the sharply increased demand for com- 
ponents will outstrip output. Here is how components 
and materials line up, based on both government and 
industry sources: 

Ball and roller bearings are in a relatively satisfac- 
tory condition, according to the Anti-Friction Bearing 
Manufacturers Association, primarily because the man- 
ufacturers in this field have a $10,000,000 stockpile of 
raw bearing steel, and only a few companies are in- 
volved in labor difficulties. 

Fractional-horsepower motors—basic component in 
so wide a variety of end products—had a sharp rise in 
production (see chart) toward the end of 1945 and 
estimates were optimistic for steady increases during 
1946. But even before the strikes, shortages in elec- 
trical sheet steel and in standard coating materials for 
magnet wire developed as retarding influences. In- 
creased facilities for electrical steel are scheduled for 
late 1946 completion, however, and substitute coating 
materials are to be made available. 

Lead is continuing in a tight position, affecting stor- 
age battery production. Stringent allocations are ex- 
pected. Tin, too, is in a tight supply category. And 
rubber will continue to be a critical material perhaps 
into 1947, according to the Rubber Manufacturers As- 
sociation. Against an expected peacetime record con- 
sumption of some 900,000 tons this year, natural rubber 
receipts will not exceed 250,000 to 350,000 tons, while 
the country’s production of synthetics will just about 
cover the balance of the country’s requirements. 

Steel production, of course, is of paramount interest, 
and obviously much depends on how soon the current 
strike is settled. Production averaged 75 per cent in 
December; government estimates for necessary output 
in 1946 place it as 61,000,000 tons, or 86 per cent of 
capacity. 





Hotels Need Many New Electrical Products 

Urgently needed postwar rehabilitation of many serv- 
ice industries such as hotels will create sizable demands 
for electrical equipment and appliances. Here are the 
electrical and related items that would help to make up 
the total of $1% billion that members of the American 
Hotel Association plan to spend on their postwar re- 
habilitation projects : 

Radios would account for $6,849,681; toasters for 
$1,968,877 ; food mixers, $2,311,598; vacuum cleaners, 
$1,307,177; deep freezers, $5,997,787 and other types 
of refrigerators, $18,943,344; dishwashing machines, 
$6,642,014. New ranges, including electric ranges, 
would come to a total of $5,208,314. Engineering im- 
provements would require $7,880,883 of electrical prod- 
ucts and much electrical equipment would be needed for 
wide-scale installations of air conditioning systems, 
elevators, and ventilating systems. 


INDUSTRIAL BRIEFS 


Federal Telephone and Radio Corp., Newark, N. J., is 
entering the frequency modulation broadcasting field. Company 
is planning manufacture of complete broadcasting equipment 
including its special recently developed modulator-oscillator 
unit. 


General Electric Company’s industrial engineering divi- 
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Jor (eansformets- 
IRVINGTON /100 


A clear internal drying varnish noted for long-life at high tem- 
peratures. Life test of over 1100 hours at 105°C. Thorough pene- 
tration and curing is obtained even in the deepest windings. 
Provides firm, though flexible, transparent bonding, so clear 
that coded leads are readily identified. Possesses excellent elec- 


trical properties, and is oil, acid and moisture resistant. 


tor Motore- 
HARVEL #512C and 612C 


Phenol-aldehyde type varnishes derived from Cashew Nut Shell 
Liquid. Set dry throughout by heat induced chemical polymer- 
ization, thus cannot leave gummy half-cured interiors. Provide 
high insulation resistance at all temperatures, and are outstand- 
ing in this feature at operating temperatures up to 300°F. 
Extremely resistant to acids, alkalis, moisture, and oilproof. 


toe Hluoreacertt heard formes. cdl fralladlé 
HARVEL /612C 


Now widely used by Fluorescent Ballast manufacturers, because 
the unique structure of this cashew varnish aids greatly in keep- 
ing ballasts hum-free. 


All the above varnishes will cure most satisfactorily under 
conventional convection baking methods, or infra-red. For 
complete information write Dept. 46, Irvington Varnish & 
Insulator Company, Irvington 11, New Jersey. 


on pe newncoreccewassceneecosensens Irvington 11, New Jersey, U.S.A. - 
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SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


py Avon 
c 


AKRON PORCELAIN 
PROPERTIES 


"2725 Cory Ave., AKRON 


NEON Piotr Liguts 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . . , Resistance to vibration and shock . . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 


These advantages of Neon Glow Lamps are erihanced by 
“SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
ciolists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
motes and suggestions . . . Write for Catalog. 


SIGNAL INDICATOR 


YeaLLOn 
NEW YORK 3, N.Y. 


ALaonaquin 4-4 


894 BROADWA 


sions at Schenectady, N. Y., have been increased by three new 
divisions: The power electronics division is headed by L. W. 
Morton; the materials handling and testing equipment division 
is in charge of M. A. deFerranti; and the rubber and printing 
division is under the direction of C. W. Knapp. In addition to 
these three new divisions, the machinery division is being re- 
organized under the direction of H. W. Poole. 


Climax Engineering Company, Clinton, Iowa, acquires 
all manufacturing and selling rights to the “Roto Beam” 
radiant air circulators from the Roto Beam Company, Chicago. 


Operation of the industrial electronics and X-ray divisions of 
the Westinghouse Electric Corp. are being consolidated. 
Formerly located in several plants in the Baltimore area, the 
industrial electronics division will now be located at Lans- 
downe, Md., while the X-ray division will occupy the entire 
Wilkens Avenue plant in Baltimore. 


Lisbon Hoist and Crane Company, Lisbon, Ohio, has 
been organized by the Wright File Company of the same city 
and is entering the electric cable hoist field. 


Construction of two new plants at Sharronville, Ohio, and at 
Vincennes, Ind., is underway by the Electric Auto-Lite Com- 
pany, Toledo, Ohio 


The four-story Central Laboratory of Remington Rand, 
Inc., South Norwalk, Conn., is now nearing completion. Elec- 
tronic, metallurgical, plastic and mechanical projects will be 
stressed, in’ connection with research devoted to all types of 
business equipment such as electric adding machines. 


Ground has been broken for an enlargement of the F. L. 
Jacobs Company, Detroit, major appliance plant at Indian- 
apolis, Ind. The “Launderall” automatic washing machine is 
manufactured there, 


The Asco Corp., located at 874 East 140 St., Cleveland, 
Ohio, has been formed to manufacture electronic, mechanical 
and electrical components. 


A five-year contract to produce the wringer and gear box 
units for the washing machines of the Conlon Corp., Chicago, 
has been signed by the Alco-Deree Company, Chicago. 
Thomas Irvin, formerly of Willys-Overland’s Chicago Dodge 
war plant staff, is now vice-president in charge of engineering. 


Automatic Control Engineers, Inc., Bedford, Ind., have 
added fractional-horsepower motors to its line of voltage reg- 
ulators and other control apparatus. 


Installation of $500,000 in new manufacturing, processing and 
development equipment will be completed this year at the 
Brown Instrument Company, Philadelphia, industrial in- 
strument division of Minneapolis-Honeywell Regulator Com- 
pany. 


Eureka Vacuum Cleaner Company, Detroit, has changed its 
corporate name to the Eureka Williams Corp. The new 
name is to represent the combined operations of the company’s 
Eureka and Williams divisions, which were established last 
year after the Eureka-Williams Oil-O-Matic Heating Corp 
merger. 


P. R. Mallory & Company, Indianapolis, Ind., has pur- 
chased a plant at North Tarrytown, N. Y., with 30,000 sq. ft. 
of manufacturing space, for the production of its Tropical Dry 
Battery. 


Construction has been started on a 12,000 sq. ft. addition to 
the McCracken Street plant of Kaydon Engineering Corp., 
Muskegon, Mich. 


Grigsby-Allison Company, Inc., Arlington Heights, III, 
will produce newly designed radio switches. These switches 


will be manufactured at its new plant now nearing completion. 


Glenn L. Martin Company, Baltimore, Md., is planning 
commercial output of its Marvinol polyvinyl-type resins in a 
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THESE FEATURES IN THIS 
ONE GREAT RELAY 


AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Think of getting not just one or two, but a// six of the features you want 
—combined in one relay! That’s the new Automatic Electric Class “B” 
relay. It’s a leader in every detail of design and construction—a relay 
to meet the most exacting service requirements, in a wide range of relay 
applications. 

Because relay users know a good thing when they see it, our entire pro- 
duction for many months has already been spoken for. But you'll find the 
Class “B” relay well worth waiting for, with its unique combination of 
design details: 

Independent twin contacts for dependable contact — design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Made for coil voltages to 300 volts DC and 


high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs;. 
for long wear under severe conditions . . . compact also with magnetic-shielding cover, when desired 


The Class ''B” relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTO MATIC & ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 


In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Better Appliances 


4 


We are shipping some CORWICO © 
products for civilian use, 
and hope that we shall 

soon be able to get 


more to the trade ve 
cS 


WIRE COMPANY, : 
15 Park Row, New York a in York 


We can make it. Only a few of the 
diversified Springs and Spring Parts 

rd has made are illustrated here. 
Look them over. You may find a part 
close to what you want. Sr us your 
specifications or prints on-the particular 
part you need. 


Hubbard also makes small Stompings and 
Wire Forms. 


LUN ath Lee 


626 CENTRAL AVENUE + PONTIAC 12, MICHIGAN 


new plant to be completed by next fall. Annual capacity is 
expected to reach 11 million Ibs. 


Hallicrafters Company, Chicago, is announcing volume 
production of new FM converter to transform prewar sets to 
the new 88-108-mc band. 


Press Wireless Manufacturing Corp., New York City, 
has been recently organized by Press Wireless, Inc., New 
York City, for commercial production of radio transmitters 
and facsimile equipment. 


Recently organized firm of Schnacke, Inc., Evansville, Ind., 
has acquired designs and manufacturing rights for 10- to 50-ton 
electric refrigeration equipment and air conditioning compressor 
units from Servel, Inc., of the same city. Servel will continue 
its own production on ¥% to 5 hp condensing units. 


Haft & Sons, Inc., 79 Third St., Brooklyn 31, N. Y., has 
just been formed. They will specialize in the manufacture of 
electrical wiring devices. Mr. Haft was treasurer and general 
manager of the C. D. Wood Electric Company for the past 
30 years. 


Madison Electrical Products Corp., Madison, N. J., 
expands line of radio and electronic components and assemblies 
and will also start production of electric shavers and other 
electric products. 


Joy Manufacturing Company, Pittsburgh, acquires the 
La-Del Conveyor & Manufacturing Company, New Phil- 
adelphia, Ohio. The latter firm is to become the La-Del Divi- 
sion of the Joy Company. Both firms are producers of mining 
equipment. A new line of La-Del industrial fans is scheduled. 


Reliance Electric and Engineering Company, Cleve- 
land, is building a new plant which will be located alongside 
the main plant. The building, which will cost approximately 
$350,000, will give the company an additional 48,000 sq. ft. 
of space. 


New York Transformer Company is now located at 62 
William Street, New York 5. 


Corporate separation of Proctor Electric Company, Phil- 
adelphia, from its parent company, Proctor & Schwartz, Inc., 
has been announced. The distinct character of the former as 
manufacturers of electric consumer goods has been primary 
reason for this step. No change is to take place in manage- 
ment or policies. 


International Nickel Company of Canada, Limited, 
has formed a development and research section at 25 King 
Street West, Toronto, Canada. Dr. Gordon S. Farnham, A. S. 
Tuttle and H. J. Butterill will staff this section. 


Electrical department of Penn Ceramic Manufacturing 
Company, Inc., now will be located at Aspers, Pa. 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


NEMA Sets Date for Annual Meeting 

At the recent meeting of the National Electrical Manufactur- 
ers Association, the Board of Governors authorized scheduling 
of the 1946 annual meeting at the Marlboro-Blenheim and 
Claridge Hotels in Atlantic City, N. J., during the week of 
October 28. 

At recent meetings, NEMA section or group officers were 
elected as follows: 

D. Y. Smith, RCA Victor Division of Radio Corp. of Amer- 
ica, Harrison, N. J., was elected chairman of the electronics 
section and K. E. Kjolseth, General Electric Company, 
Schenectady, N. Y., was elected vice-chairman. 

T. D. Foster, General Electric Company, Bridgeport, Conn., 
was elected chairman of the flexible cord and cord set section, 
and J. H. Edwards, Rome Cable Corp., New York City, was 
elected vice-chairman. 

J. F. Anderson, Continental-Diamond Fibre Company, New- 
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it takes rough treatment 


You can form DOBAR laminated insulation paper into almost 
any shape without damaging its smooth surface or changing 
its electrical characteristics. It slides readily into small, confined 
spaces with minimum pressure and friction, making it quick 
and easy to handle. 

The laminated moisture-barrier of cellulose acetate film in- 
creases dielectric strength to 70% better than standard paper, 
under ordinary conditions. At 85% RH and 85° F., DOBAR 
tests up to 296% better. Leakage tests under the same conditions 
show an improvement of 327%. With its high resistance to 
moisture, solvents, weak acids, mineral oils and similar dangers, 
DOBAR effectively increases your margin of safety. 

These DOBAR advantages apply wherever you use insulation 


paper. Send for samples to test on your own applications. 


7 vosar 


ADVANTAGES 


§ High dielectric strength 

2 ... especially in high humidity 
3. Low current leakage _ 
4 


Easy to work, especially in tight 
spots 


5B High resistance to abrasion 
Noncorrosive 


7 less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 





We offer the following new and used 
electrical equipment and supplies 
subject to prior sale: 


New Items 


32” x 1” Welding Studs 
Tite Bind Cable Lugs 
34” Brass Terminal Tubes 


Flood Lights 

200,000# Welding Electrodes 

1300 ft. #12 —2 Wire 

1200 ft. #12 — 3 Wire 

2300 ft. #10 —3 Wire 

2185 ft. + 4—3 Wire 

680 ft. # 4— 4 Wire 

700 ft. 500000 — Weatherproof Power Cable 
Jackson Insulators 

Jackson Al Handles 

McKee Hose Bands 

Appleton Couplings & Connectors 

Buss Fuse Links 

Trico Fuse Plugs 

Assorted Fuses 

Buss Renewal Links 

#6, 8, 10 & 12 Standard Rubber Covered Wire 
Westinghouse 115 volt 2000 watt Heaters 


Used Items 


Radiograph Motors 

Oil Burner, Roy, Type 1922, 60 HP, 440 volts, 
60 cycle Water Boiler Model, Serial 1389, 
Mueller Furnace 


Barrett Portable Elevator 
Ingersoll Rand Compressor, 410 cu. ft. 


Chain Hoists — 2 Ton to 2 Ton 
60,000 ft. 2-0 Welding Cable—Good Condition 


100 Wilson Hornet Welding Machines — 
200, 300 and 400 Amp. 

Assorted Switch Boxes and Cabinets 

General Electric Capacitors with Switches 

Welding Resistor Units 

Black & Decker Electric Drills 

Electrode Holder 


and many other new and used items. 


A. F. WAGNER IRON WORKS 
1905 South First Street 
Milwaukee, Wisconsin 


ark, Del., was elected chairman of the laminated products sec- 
tion, and J. E. Callahan, Westinghouse Electric Corp., Trafford, 
Pa., was elected vice-chairman. 

C. J. Royle, Hudson Wire Company, Ossining, N. Y., was 
elected vice-chairman of the magnet wire section, and H. W 
Clough was re-elected chairman. 

B. F. Ilsley, General Electric Company, Schenectady, N. Y., 
was elected vice-chairman of the paper cable section, and G. A 
Grauer was re-elected chairman. 

H. O. Anderson, Rockbestos Products Corp., New Haven, 
Conn., was elected vice-chairman of the varnished cambric 
cable section, and Alan F. Sheldon was re-elected chairman. 


SPI Plastics Exposition 

Some 200 companies have made plans to participate in the 
first national plastics exposition sponsored by the Society of 
the Plastics Industry. It will be held in New York City, 
April 22-27, inclusive, at Grand Central Palace. 

The exposition will bring together the leading producers of 
raw materials, manufacturers of machinery, and molders and 
fabricators, thus representing all the segments that make up 
the plastics field. Concurrently with the exposition, the society 
will hold a convention featured by technical sessions on a 
variety of subjects related to plastics technology and applications. 


AIEE Nominates Officers 

The following slate of candidates for the offices becoming 
vacant August, 1946, has been submitted by the nominating 
committee of the American Institute of Electrical Engineers : 
For president: J. Elmer Housley, district power manager, 
Aluminum Company of America, Alcoa, Tenn.; for regional 
vice presidents : Ernest W. Davis, chief electrical engineer, Sim- 
plex Wire & Cable Company, Cambridge, Mass.; O. E. Buck- 
ley, president, Bell Telephone Laboratories, Inc., New York; 
T. G. LeClair, supervising development engineer, Common- 
wealth Edison Company, Chicago, Ill.; R. F. Danner, general 
superintendent, Oklahoma Gas & Electric Company, Oklahoma 
City, Okla., and Charles Foster Terrell, vice-president, Puget 
Sound Power & Light Company, Seattle, Wash. In addition 
nominations were made for three directors. 

Mr. Housley, nominated for president, has been associated 
with the Aluminum Company of America and subsidiary com- 
panies since 1915. He has been actively identified with prob- 
lems of interconnected power system operation, load and fre- 


Calendar of Meetings 


March 4-7—Annual Spring Open Meeting, Refrigeration 
Equipment Manufacturers Association, Chicago. 
March 20-22—Chicago Production Show, Chicago Tech- 
nical Societies Council, Stevens Hotel, Chicago. 

April 3-5—National Aeronautic Meeting, Society of 
Automotive Engineers, Inc., New Yorker Hotel, New 
York City. 

April 8-12—Spring Meeting, National Electrical Manu- 
facturers Association, Palmer House, Chicago. 

April 8-12—“New Era” Exposition and Annual Meeting, 
The American Society of Tool Engineers, Cleveland Pub- 
lic Auditorium, Cleveland. 

April 9-10—10th Annual Westinghouse Machine Tool 
Electrification Forum, Hotel William Penn, Pittsburgh, 
Pa. 

April 22-27—First National Plastics Exposition, Society 
of the Plastics Industry, Inc., Grand Central Palace, New 
York City. 

April 23-27—Annual Meeting, Convention and Exposi- 
tion, Oil-Heat Institute of America, Commercial Museum, 
Philadelphia. 

April 25-30—International Lighting Exposition, spon- 
sored by National Electrical Manufacturers Association, 
Stevens Hotel, Chicago. 

April 29-30—Spring Meeting, Transmitter Section, En- 
gineering Department, Radio Manufacturers Association, 
Penn-Harris Hotel, Harrisburg, Pa. 

May 7-9—National Association of Corrosion Engineers, 
Kansas City, Mo. 

May 13-16—Parts Industry Trade Show, Radio Manu- 
facturers Association, Stevens Hotel, Chicago. 
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Wilcoloy 


(SINTERED POWDER METAL CONTACTS) 


WILCOLOY offers Longer Contact Life ... Greater 
Resistance to Interrupting Loads, and many other 
advantages for high current applications. 


PROPERTIES AND CHARACTERISTICS—WILCOLOY 
Silver Tungsten, Copper Tungsten, Silver Graphite, Silver 
Molybdenum and other WILCOLOY contact materials 
assure a degree of longevity, and thermal and electrical 
properties not possible to materials previously used in 
applications subject to severe current interruptions. 


These Sintered Powder Metal Contacts offer a choice of 
properties including ductility, hardness, density, freedom 
from sticking, low metal transfer, high conductivity and arc- 
resistance. They perform uniformly and dependably in 
heavy duty circuit breakers, both air and oil relays, aircraft 
units, motor brushes, commutator segments, fuse replace- 
ment units and other specialized applications. 


CONSULT OUR ENGINEERING DEPARTMENT— 


Write our Engineering Department for help in developing 
the proper application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book 
contains descriptions of most WILCOLOY Sintered Powder 
Metal Contacts and other WILCO products. Send for 
FREE copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 
Platinum For rotating controls 


Tungsten SILVER CLAD STEEL— 


Alloys 
: JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


THERMOSTATIC BIMETAL— Invar or other combinations 


ANT ; requested. 
emperature ranges, 

deflection rates and electrical ROLLED GOLD PLATE 

resistivities. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Every step in the development and produc- 
tion of your plastic product is guided 
by Industrial’s twenty-five years of 
experience in compression molding. Our 
designers’ and engineers’ knowledge of 
materials and processes can solve problems 
in design, fit, finish, density, color and 
type of material. At each step of plastic 
production Industrial offers an important 
service. Call on their technical staff of 
experts today with your problem. 


South Bend Representative: 


Krueger Sales & Engineering Co. 
P. O. Box 419, South Bend, Indiana 


pRiAL 


{INDUS 


2035 W. Charleston St. 
Chicago 47, Illinois 


quency control, telemetering and carrier current relaying and 
communications. A member of the AIEE since 1919, he was 
elected a Fellow in 1943, was vice-president for the Southern 
district from 1941 to 1943 and has served on numerous com- 
mittees. At present, he is chairman of the committee on 
electrochemistry and electrometallurgy. 


Societies Elect Officers 

Recently elected officers of the Porcelain Enamel Institute, 
Washington, D. C., for the 1945-46 term include: President, 
Richard H. Turk, of the Pemco Corp., Baltimore; vice- 
presidents, H. R. Spencer, Erie Enameling Company, Erie, 
Pa.; W. A. Barrows, Barrows Porcelain Enamel Company, 
Cincinnati, and J. T. Penton, California Enameling Company. 

E. J. Schwanhausser, vice-president of Worthington Pump 
& Machinery Corp., Harrison, N. J., was elected president of 
the Diesel Engine Manufacturers Association, Chicago, at its 
recent annual meeting. 

Gordon J. Berry, vice-president of Electric Products Com- 
pany, Cleveland, was recently elected president of the Electric 
Industrial Truck Association. It was also announced that the 
association has launched a broad program to promote interest 
in battery-powered trucks in industry. 

At the 29th annual meeting of the National Association of 
Fan Manufacturers held recently at Hot Springs, Va., G. C. 
Derry, vice-president and general manager of the B. F. Stur- 
tevant Company, Boston, was elected as president of the asso- 
ciation. R. H. Nelson, president of The Herman Nelson Corp., 
Moline, Ill., was chosen as vice-president. 

W. Stuart Landes, of Madison, N. J., vice-president of 
Celanese Corp. of America and John R. Hoover, of Cleveland, 
Ohio, vice-president of B. F. Goodrich Chemical Company, 
were re-elected president and vice-president, respectively, by 
the Plastics Materials Manufacturers Association, Inc. 


ASRE Issues Technical Abstracts 

First volume of a quarterly journal to be known as “Refriger- 
ation Abstracts” has been issued by the American Society of 
Refrigerating Engineers in order to provide a source of quick 
reference on current technical data in the refrigeration field. 

The journal will present concise abstracts of technical articles 
that have appeared in about 300 United States and British pub- 
lications during the previous year and will be extended to in- 
clude other periodicals and reports as well as literature from 
other foreign countries. Brief summaries of United States 
patents are included. All material abstracted has been classified 
into 11 appropriate divisions and the entire work is thoroughly 
indexed. Single copies are available to non-members from 
ASRE officers at 40 W. 40th Street, New York 18, at $1.50 
a copy. 

Spring meeting of the American Society of Refrigerating 
Engineers will be held in Minneapolis and in St. Paul, Minn., 
on June 2-5, inclusive. Headquarters will be at the St. Paul 
Hotel. Three technical sessions will feature the meeting. Hosts 
of the convention will be the Twin Cities Section of the society. 


Annual Meeting Washer and Ironer Manufacturers 

At the recent annual meeting of the American Washer and 
Ironer Manufacturers’ Association in Chicago, Louis C. Upton, 
president of the Nineteen Hundred Corp., St. Joseph, Mich., was 
re-elected to head the association. Other officers elected in- 
cluded the following vice-presidents: Walter K. Voss, Voss 
Brothers Manufacturing Company, Davenport, Iowa; H. A. 
Bumby, Barlow & Seelig Manufacturing Company, Ripon, 
Wis.; and Richard J. Simmons, Birtman Electric Company, 
Chicago. 

It was also announced that a procedure for testing the ef- 
ficiency of standard washing machines was perfected by a com- 
mittee of industry experts headed by P. E. Geldhof, chief 
engineer of the Nineteen Hundred Corp. A special comparator 
washer will be used to serve as a base for all tests. 


Progress on IES Lighting Handbook Reported 

Forthcoming Lighting Handbook sponsored by the Illuminat- 
ing Engineering Society is well on the way toward completion 
according to a recent society announcement. Nine contributions 
to the handbook are actually in preparation and a draft of the 
first section is already being considered by members of the 
handbook committee. The undertaking is under the general 
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BH EXTRA FLEXIBLE FIBERGLASS SLEEVING 


Dept. M Conshohocken, Penna. 


Pew electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 

‘units. The reason—both yarns and impregnation are 
non-inflammable! ‘ 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 

also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to 5%”, in- 
clusive, Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in natural color only—all standard sizes. Try it! 






































































The New Brush Holder 


1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 


Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Propucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


EASY a 
To - TOOLS 
APPLY ~) - REQUIRED - 


MAKES A GOOD JOB AND A NEAT ONE 


>. 


KRUEGER & HUDEPOHL 


MY se ster aT and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 


direction of Robert W. McKinley, handbook editor. The hand- 
book committee is headed by C. A. Atherton, development 
engineer, Reynolds Metals Company. 

The board of consulting editors is headed by P. S. Millar, 
president, Electrical Testing Laboratories, Inc., and includes: 
D. W. Atwater, manager, commercial engineering department, 
Westinghouse Lamp Division; Dr. Conrad Berens, Columbia 
University; L. H. Brown, professor of electrical engineering, 
Stanford University; R. B. Brown, Jr., head of illuminating 
engineering division, Boston Edison Company; E. C. Critten- 
den, chief of the electrical division, National Bureau of Stand- 
ards; Ward Harrison, director, lamp department, General 
Electric Company; and R. W. Staud of the Benjamin Electric 
Manufacturing Company, Des Plaines, III. 


ASTM Plans Annual Meeting 

Annual meeting of the American Society for Testing Ma- 
terials to be held at the Hotel Statler, Buffalo, during the week 
of June 24 will be featured by a number of technical symposiums 
and some 15 to 20 technical sessions. At the same time, the 
seventh ASTM exhibit of testing apparatus and related equip- 
ment will be held as well as the annual photographic exhibit. 

The Society for Experimental Stress Analysis is co-sponsor 
with ASTM of a symposium on testing of parts and assemblies. 
Among other symposiums scheduled is one on fatigue of 
materials. 


Patent Council Widens Activities 

Activities of the National Patent Council, with headquarters 
at Gary, Indiana, are steadily widening according to recent 
statement by John W. Anderson, president. 

Among contemplated projects is publication of a booklet 
listing all founders of the council. Another activity currently 
launched is an information sheet for the trade and general press 
listing current news in the field of science and invention. Other 
publications in the general program of public information are 
being planned. 


Stoker Manufacturers Initiate Technical Bulletin 

Complementing its regular membership news letter, the 
Stoker Manufacturers Association has initiated a new bulletin 
service of technical information. This bulletin will cover the 
field of technical and engineering subjects and problems relating 
to stokers. Included will be abstracted material from various 
technical and engineering publications of interest to the stoker 
manufacturers and their engineering personnel. 

The association has also announced appointment of D. L. 
Getz, chief engineer, Stoker Division, The Steel Products 
Engineering Company, Springfield, Ohio, as member of the 
engineering research committee. Mr. Getz replaces Clark 
Scholl, of the same company, who is retiring because of ill 
health. Lloyd L. Connell, formerly with the U. S. Rubber 
Company and the Schwitzer-Cummins Company, has been ap- 
pointed to the new post of technical director of the association. 


RMA Reports Membership Growth 

Thirty-five new members were added to the rolls of the 
Radio Manufacturers Association, following recent approval 
by the board of directors of the new membership applications. 
This brings total membership in the RMA to a record high 
of 307. 

On the current RMA agenda is a proposal to hold consulta- 
tions with the Office of Price Administration in order to submit 
representations for revisions in the present price-ceiling struc- 
ture. The serious lag in radio set production is primarily 
caused by the present radio prices and pricing formulas, ac- 
cording to association officials. 

Plans for the radio parts industry trade show in Chicago on 
May 13-16, at the Stevens Hotel are under full swing. At 
the same time plans are being whipped into shape for the RMA 
annual membership meeting and convention on June 12 and 
13, also at the Stevens Hotel, Chicago. 

Enlargement of the RMA board of directors with increased 
representation of the set, parts, and possibly other divisions is 
under consideration. The transmitter division activities in- 
clude arrangements for quarterly production statistics of all five 
division sections. A committee of three headed by Ray F. 
Sparrow of P. R. Mallory & Company, Inc., Indianapolis, Ind., 
is now engaged in establishing an RMA policy on trade mark- 
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Here's a heart-throbbing stor 


- new Cardiotron, a direct-writing medical 




















instrument, makes an instantaneous tape 
recording of heart action, permanently visible the 
instant it occurs. Shown at left, this ultra-sensitive 
device uses four G-E Neon Glow Lamps, 
engineered into the product design, to provide 
these sales-making protection features: 


(1) quick visual indication of proper grounding 


to AC, (3) protection against surges, and 


(4) good voltage regulation. 


The Cardiotron is a product 
of Electro-Physical Labora- 
tories, Inc., 25 West 18th 
Street, New York 11, N. Y. | 


-and it can improve your product 


YPICAL new and practical uses of G-E Glow 
Lamps are shown at left. They merely hint at 


and current flow, (2) correct connection 
| 
' 
| 


hundreds of almost unbelievably low cost applications 
on home appliances, wiring devices, and many types of 
industrial equipment. Why not consider these distinc- 
tive sales features of G-E Glow Lamps on your products: 


1. Distinctive orange red glow, needs no cover glass. | 
. Dependable long life—rated at 3,000 hours. 
. Very low current consumption. 
. Variety of sizes and wattages. , | | 
High resistance to vibration and shock. 
. Usable on AC or DC circuits. | 

Work on regular 105-125 volt circuits without the | 


Nav WN 


use of step-down transformers. 
8. Practically no heat. 


FREE NEW FOLDER describes typical uses for G-E Neon 
Glow Lamps and gives lamp data. Write address below. | 


G-E LAMPS 


GENERAL € ELECTRIC ‘| 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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SIMPLEX 
aT ee ee 


AND CUTTERS 


e CLEAN CUTTING 
e PRECISION STRIPPING 


e FAST WORKING 
e@ EASY OPERATING | 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 34” 
dia., stripping clean without scratching, marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter), also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO: MANUFACTURING CO. 


ST VGE A: WIRE SIERIPPERS AND CUTTreas 
TOOLS. © PIES © STAMPINGS © $PADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 


JONES 500 SERIES 


PLUGS AND SOCKETS 


(HEAVY DUTY) 
Designed for 


5000 Volts and 

25 amperes per 
contact. Socket 
Contacts are 

of phosphor 
bronze, knife switch 
type, silver plated. 
Made in 2, 4, 6, 8, 10 
and 12 Contacts. All 
Plugs and Sockets are 
Polarized. Long leak- 
age path from Termi- 
nal to Terminal and 
Terminal fo ground. 


Caps and Brackets are of 
steel, parkerized. Plug and 
Socket blocks interchange- 
able in Caps and Brackets. 


This series is designed for heavy duty electrical work and will 
withstand severest type of service. Accessibility a feature. 


Write for Bulletin No. 500 describing this line of Heavy Duty 
Plugs and Sockets. Also ask for general catalog No. 14. 


HOWARD 8B. JONES COMPANY 


2460 W.GEORGE ST. CHICAGO 18 


Plug P-506-CE 
Socket S-506-DB 





ing and customers’ marking on radio components. Other mem- 
bers of the committee include Harry A. Ehle of the Interna- 
tional Resistance Company, Philadelphia, and A. Blumenkrantz 
of the General Instrument Corp., Elizabeth, N. J. 


Resistance Welder Group Announces Awards 

Awards totalling $2000 will be made by the Resistance W elder 
Manufacturers Association for outstanding papers dealing with 
resistance welding subjects presented in 1946. Three prizes of 
$750, $500, and $250 will go, respectively, for the three best 
papers emanating from an industrial source, consulting engineer, 
private or government laboratory, or similar sources, and deal- 
ing specifically with resistance welding. No restrictions are 
made on the scope of the subject matter. 

Two other prizes, $300 and $200, will go to the two best 
papers coming from a university source and constituting in the 
opinion of the board of awards original contributions to the 
advancement and use of resistance welding. 

Contest judges will be appointed by the American Welding 
Society and awards will be made at the 1946 fall meeting of the 
society. Entries in the contest should be sent to the society 
at its headquarters, 33 W. 39th St., New York 18, and further 
details can be obtained at the same address. 


Undergraduate Welding Award Sponsored 

Undergraduate interest in welding is to be stimulated by 
four prizes totalling $700 to be presented annually to the 
undergraduate authors and magazines for the best and second 
best articles on welding published during the preceding year. 
Funds for these prizes have been donated by A. F. Davis of 
the Lincoln Electric Company, Cleveland, Ohio. Judges will 
be selected by the American Welding Society and the awards 
for papers published during the first part of 1946 will be made 
at the annual meeting of the society next October. 


Fasteners Manufacturers Issue 
Report on German Developments 

A 3l-page booklet has been made available by the American 
Institute of Bolt, Nut and Rivet Manufacturers, 1550 Hanna 
Building, Cleveland 15, which contains a report on the German 
fastener industry made to the War Department by Roy Har- 
mon Smith of Lamson and Sessions Company, and Charles F. 
Newpher of The National Screw and Manufacturing Company. 
The report includes general summary of conditions among Ger- 
man manufacturers, deals with the German steel standards for 
fastener industry and gives summaries of manufacturing methods. 


MIT Plans Research in Plastics 
Comprehensive program of long range research projects in 


- plastics has been set underway at the Massachusetts Institute 


of Technology according to an announcement made by the 
Plastics Materials Manufacturers Association, Inc. Director 
of the project will be Professor A. G. H. Dietz. Fundamental 
engineering properties will be investigated with particular at- 
tention paid to the application of plastics to consumers’ products. 
The advisability of setting up new test methods comparable to 
those used for other structural materials will be studied and 
wherever it is deemed necessary, such methods will be set up. 

Typical of the research projects will be. studies of the effects 
of molecular structure upon the behavior of plastics; the rela- 
tionship between strength and ductility of plastics and the rate 
of application of loads, the effects of temperatures on the dif- 
ferent types of plastics and the effect of aging. The MIT 
research project was instituted on the basis of a 12-months 
survey. Among other factors, the survey indicated that me- 
chanical properties need considerable expansion in available data, 
and that the body of available information in this direction is 
not as extensive as that in electrical properties. 

The Plastics Materials Manufacturers Association will be 
represented on the steering committee for the project by Dr. 
D. S. Frederick, vice-president of Rohm and Haas Company. 
In addition the association has named a test specimen committee 
composed of L. A. Sontag of Durez Plastics and Chemicals, 
Inc., W. E. Gloor of Hercules Powder Company, and J. A. 
Murray of Plaskon Division, Libbey-Owens-Ford Glass Com- 
pany. Dr. Robert Burns of the Bell Telephone Laboratories 
will act for the American Society for Testing Materials in an 
advisory capacity. Overall direction of the project will be in 
the hands of Professor Edward L. Moreland, dean of engineer- 
ing at MIT. 
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Explosive Rivets of Monel Metal— 
fasten/a stainless steel skin to 
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ixplecive Rivets of Brace—veed for 
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Six Ways Explosive Rivets 


mplity Product Design 
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Explosive Rivets are available in %, %2”, 
and %¢6“ diameters for material thicknesses up | 
to %"". Later, 3%2'’, %2"", and %“ and perhaps 1 | 
larger diameters will be produced. They are 
made in materials such as Mild Steel, Monel 
Metal, Brass, Copper and Aluminum alloys. 

Write today for complete information. We 
will gladly offer practical suggestions that may 
save you time and money. Address: E. I. du Pont 
de Nemours & Co. (Inc.), Explosives Depart- 
ment 246, Wilmington, Delaware. 


DU PONT 
EXPLOSIVE RIVETS 


A ee en 













» & PATTER Veaiie 16m Shree wivned 
« THROUGH CHEMISTRY 


The Industrial-Type Explosive Rivet has a straight cavity » 
extending the entire length of the shank. This new design 
makes this Rivet particularly adaptable to mass-production 
methods, Photo shows cross-section of Rivet before and 
after expansion. : 
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“ 
Designed-jn” Time Controls* 


can help sell 
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achines 
and Proces Westinghouse Electric Corp., East Springfield, Mass., ap- 
ses points A. L. Atherton as advisory engineer. Fred C. Heyl 
succeeds him as manager of the quality control department. 


Dr. Victor Wouk joins the -ngineering laboratories staff 
< of North American Philips Company, Inc., Dobbs Ferry, N. Y. 
too!for .increasing operating Formerly with Westinghouse Electric Corp., where he did re- 
efficiency z a tas search work on mercury arc rectifiers and gaseous conduction, 

he will investigate circuit theory for Philips. 


~. . . an outstanding design 


A. P. Craig retires as manager of the Westinghouse X-Ray 


. : * ane Division, Baltimore, Md., to become assistant to the president 
ee of indstrial the : of the Canadian Westinghouse Company, Hamilton, Ontario. 
ATC Series 2800 Vernier- et HM. .@. Moreland, who has been with the company since 1933, 
Sat” Timers for corgrolling A. succeeds Mr. Craig. Mr. Craig joined Westinghouse in 1928. 
sequence and duratign of 
2lectrically actuated f — 
fime cycles may be simply 
set by inerely turning a kiigb. 
12 dials range from 15 segs. 
to 60 hrs. each, with -spli 
scale divisions of either 90, 
120 or 240 parts. Large con- & 
tacts carry 25 amp. loads at 
110 V., A.C. Request Bulletin 
T-48 or see your Sweet’s 
Product Design File. 


A?’ ?. Craig Joseph E. Cain Gwilym A. Pric 


Adjustable 42 cee 
P. R. Mallory & Company, Inc., Indianapolis, Ind., names 
SWITC H ACTIO ie Joseph E. Cain as president and Philip R. Mallory as chair- 


man of the board. Mr. Cain, who has been with the company 
a for 18 years, most recently served the company as vice-presi- 
Simple hand adjustment of 3 color. can . dent and executive vice-president. 


ion of brid pe ae ‘ Pe ‘ : 
eae areas somaieal Westinghouse Electric Corp. has elected Gwilym A. Price 


block affords various contact actions —~e ae 2 as president, succeeding George H. Bucher, who has resigned 
for different operating conditions. : from that office. Under the company’s bylaws, Mr. Price as 
Chart shows possible arrangements. \ | president will be the chief executive officer. He became a vice- 
president in September 1943 and an executive vice-president 
in May 1945. Mr. Bucher was elected vice-chairman of the 
board of directors, and also will continue to serve as chairman 

of the Westinghouse Electric International Company. 


Don G. Mitchell has been elected executive vice-president 
of Sylvania Electric Products, Inc., New York City. 


George T. Royden, technical member of the radio engi- 
neering department of the Federal Telephone and Radio Corp., 
ee Newark, N. J., has been elected a director of the Institute of 
ATC offers the most complete line of standard Timers Radio Engineers, New York City. 
as well as a competent engineering staff for producing Aireon Manufacturing Corp., Kansas City, Kansas, names 
systems to meet special requirements. J. M. Wherritt as manager of the new emergency communi- 
° cations division. 

Automatic Temperature Control Co. ; 

Logan St. & Germantown Ave., Phila. 44, Pa. C. W. Ginter has been appointed vice-president of The Aro 


Equipment Corp., Bryan, Ohio. Mr. Ginter has been with the 
company sirice its organization 16 years ago. 


Robert Sidney Dickens has been appointed design: co- 
ordinator for Product Designers, Chicago. He has _ been 
identified with design work for 20 years. 


After service with the United States Navy with the rating 

of commander, Robert Leeson has been reelected president 

TIMERS ADD PRODUCTION AND PROFIT of the Universal Winding Company, Providence, R. I. Park- 
TO MACHINE AND PROCESS OPERATIONS man D. Howe, who served as president during Mr. Leeson’s 


absence, becomes executive vice-president. 
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HOW THIS NEW CASTING PROCESS... 





Thecanopy safety release on the Republic Thunderbolt fighter had 


ee re re re re ee ee ee ee ee ee ee 


" ad wre hi Pa 
to be changed—and changed quickly. To forge and machine the new ‘ WHAT IS SOLAR : 
parts would be very costly and take too long. Solar precision cast- ' PRECISION CASTING? 
ings of the parts were produced in less than one month—and costs —j . i eatin 1 

e Solar precision casting isa 

were as much as 80 per cent less than the cost of forging and ' a. ! 

oe ee ce : i new method of producing i 
machining! In hundreds of similar cases, Solar precision castings small, intricate parts to such | 
are producing a better product at a lower cost. Solar can cast most close dimensional tolerances . 
difficult shapes to close tolerances in practically any metal that can | that little or no machining is 
be melted—thus eliminating or greatly reducing machining. Solar 4 _inecessary. Even the hardest 1 
engineers will be pleased to study the application of precision cast- t metals, which cannot be ma- 
ing to your products. Write to our Engineering Research Depart- iy chined, can be precision cast. J 
ment for suggestions and quotations. ee ee ee 





SOaAE 


PRECISION CASTINGS 


A DIVISION of SOLAR 1808 GRAND AVENUE 
AIRCRAFT COMPANY DES MOINES 5, IOWA 
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: )' R twenty-five years of intensely prac- 

tical experience in the field of electric 
heating have enabled us to do some unusual 
and spectacular things with molded electric heat. 
We have found new ways to form electric heat— 
to bend it, to shape it into odd forms and put 
it to work successfully on tasks hitherto thought 


impossible. 


A major part of our business today is furnishing 
electric heating units—many of them from 
regular stock, still others specially designed and 
built for specific needs—to manufacturers of 
high-quality electrical goods and appliances. 
T-K units have made many a manufacturer’s 
product a better product—better from the 
standpoints of original cost, performance, dura- 


bility and user satisfaction. 


It will pay you to learn more about our facilities, 


with a vrew toward designing or improving 


your own products. Your inquiry is ‘invited. 


MANUFACTUR 
HEATING UNI 


INDUSTRIAL 
CONTROLS 


General Electric Company, Lynn, Mass., names H. D. Kel- 
sey as managing engineer of the new aircraft gas turbine 
division. For 25 years, he has held important engineering 
positions with the company. 


Alexander Norden has been elected president of Interstate 
Manufacturing Corp., Newark, N. J. Long identified in the 
radio field, Mr. Norden founded the Norden Hauck Company 
and for many years was vice-president of L. S. Brach Manu- 
facturing Company. 


Allis-Chalmers Manuiacturing Company, Milwaukee, Wis., 
names Melvin C. Shaw as manager of the blower and com- 
pressor department. Mr. Shaw, who has been with the com- 
pany since 1914, had been chief engineer of that department 
since 1935. 


Barnes & Reinecke, Chicago, appoint A. C. Weiss as special 
consultant in plastics engineering and design. 


Philips Laboratories, Inc., Irvington, N. Y., appoints Dr. 
James G. Black as chief of the division of miscellaneous 
projects and analytical laboratories, Carol M. Veronda and 
Frank Grace as assistant engineers, microwave section, and 
George A. Espersen as associate physicist, microwave section. 


Dr. James G. Black Dr. James R. Downing George D. Clark 


Dr. James R. Downing has been appointed director of re- 
search at Cook Electric Company, Chicago. Since 1942 he has 
worked on the atomic bomb project of the Manhattan Engineer 
District. 


George D. Clark has been named chief engineer by the 
Russell Electric Company, Chicago. Previously he was with 
the Packard Electric, Delco and Sunlight divisions of General 
Motors Corp., and the Westinghouse Electric Corp. ° 


Fred E. Harrell has been elected a member of the board 
of directors of Reliance Electric & Engineering Company, 
Cleveland. Previously he had been chief engineer and general 
works manager. Mr. Harrell is a Fellow of the American 
Institute of Electrical Engineers. 


Robert W. McKinley has been named editor of the forth- 
coming Lighting Handbook to be published by the Illuminating 
Engineering Society, New York City. Prior to this appoint- 
ment, he had been with the Sylvania Electric Products Com- 
pany and the Westinghouse lamp division. 


Locke Insulator Corp., Baltimore, Md., names Dr. C. G. 
Harman as head of its ceramic engineering research work, 
and has appointed Carl Croskey as process ceramic engineer. 


Allan R. Ogilvie, formerly chief engineer of the Maguire 
Industries electronics division, has been named vice-president 
of the company, in charge of the Bridgeport, Conn., plant. 


| Carlton Wasmansdorff succeeds Mr. Ogilvie as chief engineer 


of the electronics division. 


Gerard Swope, honorary president of General Electric 
Company, has been presented with the gold medal award of 
the American Society for Metals for his part in promoting re- 
search for the increased use of, metals. 


The Crosley Corp., Cincinnati, appoints O. E. Norberg as 
manager of refrigeration and appliance engineering in the 


| manufacturing division and H. W. Deuker as works manager 
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Burndy Hydent 


Indent Type 


SOLDERLESS 
ELECTRICAL 
CONNECTORS 
























It’s the one-piece construction of Burndy 
HYDENT connectors that makes them elec- 
trically stable in high frequency and other 
circuits ... prevents any effect on noise level, 
or on the circuit constant. To their permanency 
and electrical efficiency, however, also add 
their outstanding economy, for one operator 
can easily make more than 1000 HYDENT 
connections per hour using a simple Burndy 
Hypress. For complete information on 
HYDENT connectors, and installation of 
Hytools and Hypreases, send for the HYDENT 
Catalog. Burndy Engineering Co., Inc., 107-G 
Bruckner Blvd., New York 54, N. Y. 


“Courtesy RCA" 


wane 


Burndy pneumatic HYPRESS 
No. YIONCP makes 1000 or 
more HYDENT connections 
per hour—eliminates many of 
the operations required for 
soldered connections—elimi- 
nates their disadvantages, too. 







Headquarters for 
CONNECT ORS 





In Canada: Canadian Line Materials, Ltd., 
Toronto 13 
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WIRE STRIPPERS 


yd Ze ae hy 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
te do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 


movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


of the manufacturing division. Mr. Norberg, who has been 
with the company for five years, had been chief engineer of 
refrigeration. Mr. Deuker, who came to Crosley in 1941, had 
been chief inspector and director of quality. 


Latrobe Electric Steel Company, Latrobe, Pa., has ap- 
pointed Dr. Stewart G. Fletcher as chief research metallurgist. 
Formerly, Dr. Fletcher was a research associate at the Massa- 
chusetts Institute of Technology. He was awarded the Howe 
Medal of the American Society for Metals for the best tech- 
nical paper of 1945. 


Continental Can Company, Inc., New York City, elects Hans 
A. Eggerss executive vice-president. Mr. Eggerss is a 
director of the company and formerly was vice-president in 
charge of plastics. 


S. Floyd Stewart has been elected vice-president in charge 
of engineering of the Leece-Neville Company, Cleveland, Ohio. 
Mr. Stewart joined Leece-Neville as research engineer in 1936, 
becoming chief engineer in 1941. Before coming to this com- 
pany he was associated with the Jensen Company and the 
Wagner Electric Corp. 


S. Floyd Stewart I. C. Smith 


Melvin L. Manning 


Crocker-Wheeler Division of Joshua Hendy Iron Works, 
Ampere, N. J., names I. C. Smith as chief engineer. Formerly 
he was with the Elliott Company and Westinghouse Electric 
Corp. 


Melvin L. Manning, who joined the Kuhlman Electric 
Company, Bay City, Mich., in March, 1945, has been promoted 
to chief engineer in charge of electrical and mechanical design 
and development. Previously he had been with Westinghouse 
Electric Corp., and was associate professor of electrical engi- 
neering at Illinois Institute of Technology and Cornell Univer- 
sity. At Cornell he was also director of the new high voltage 
research laboratory. 


Lt. Colonel Charles H. Greenall will become executive 
director of Franklin Institute Laboratories, Philadelphia, on 
or about April 1. He is now director of research at Frank- 
ford Arsenal and formerly was in charge of metallic materials 
at Bell Telephone Laboratories. 


Farnsworth Television & Radio Corp., Fort Wayne, Ind., 
promotes J. D. Schantz to assistant manager of the research 
department. Mr. Schantz joined this company in 1939 after 
being with its predecessor, Farnsworth Television, Inc., Phila- 
delphia, since 1936. He conducted research on circuits and 
television terminal equipment while with the latter company. 


Carrier Corp., Syracuse, N. Y., names four new directors in 
its engineering division: Sam F. Shawhan, air conditioning 
development department; R. Wayne McLaughlin, centrifugal 
refrigeration development department; J. Loren Fletcher, 
package units development department; and Lars Hanson, 
reciprocating refrigeration development department. 


W. M. Walworth has been elected vice-president and chief 
engineer of Mack Manufacturing Corp., New York City. Mr. 
Walworth, who joined Mack in 1939, had been acting chie’ 
engineer since 1945. Previously he had been in the engineering 
department of Reo Motors, Inc. 


Ansonia Electrical Company, Ansonia, Conn., a wholly- 


owned subsidiary of Noma Electric Corp., New York City, has . 
elected William J. Weaver as president. Mr. Weaver was 
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The importance of Electronic In- 
duction Heating to the metal-work- 
ing and metal-processing industries 
lies in its ability to handle heat- 
treating jobs faster, more efficiently 
and with greater precision than 
other methods—and usually at lower 
cost. Such equipment, using RCA 
Electron Tubes like the one illus- 
trated, has the following advantages: 
Speed: The work piece can be made 
to absorb efficiently as much as 5000 
B.T.U.’s per square inch of area, 
per minute—17 times the top figure 
for heat-transfer systems. 

Control: Through the proper selec- 
tion of power input, frequency and 
timing, and by energy concentra- 
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INDUSTRY HAS A NEW FLAME 


How RCA Electron Tubes in Induction Heating 
Equipment are contributing to the mass 


production of higher quality metal products. 


tion, heating depth can be precisely 
controlled in surface-hardening and 
other heating operations. 


Concentration: The heating power 
induced in the work piece is de- 
rived from a coil that can be shaped 
to the work. Full power is concen- 
trated on the area under treatment. 


Accessibility: Surfaces ordinarily in- 
accessible to heat-transfer systems 
are readily heat-treated by the use 
of work coils shaped to interior or 
exterior dimensions. 

Versatility: Electronic Induction 
Heating has important advantages 
in most operations involving sur- 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DIVISION 


RADIO CORPORATION of AMERICA 


HARRISON. WN. J. 


face hardening, localized harden- 
ing, tempering, brazing, soldering 
and plating. It can undertake these 
at higher production rates, fewer 
rejects, generally lower costs. 


* * * 


Get the Facts: It will pay you to re- 
view the possibilities of Electronic 
Induction Heating now. We shall 
be pleased to place you in touch 
with reliable manufacturers who 
can show you how it is solving 
many ticklish problems in the metal 
industries. Just write RCA,Commer- 
cial Engineering Department, Sec- 
tion I-10C, Harrison, N. J. 
























SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


eMidwest 
AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET « CHICAGO 12 


CORROSION 
ie he oan 


Due to ELEPHANT BRAND PHOS- 
PHOR BRONZE being a true single 
phase alloy its corrosion resistance 
(for practical purposes) may be 
considered very much the same as 
for pure copper. 


Phosphor Bronze has 
many other properties 
and varied uses. Our 
technical data book de- 
scribes these properties 
and gives essential informa- 
tion on its available forms 
and alloys. It will be an 
asset to your postwar 
file. Merely request it 
on your letterhead 
and we will be glad 


to mail you a copy. 


ELEPHANT BRAND 
PHOSPHOR BRONZE 


“Original manufacturers of Phosphor Bronze 
in the U.S.A.”—Established 1874 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2215 Washington Ave., Philadelphia 46, Pa. 
Please send me a copy of your Technical Data Book 
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vice-president in charge of operations since 1942. He was 
formerly with the Bryant Electrical Company, a subsidiary of 
Westinghouse Electric Corp. A. P. Lunt, who has been with 
Ansonia since 1943 as chief engineer, was elected vice-president. 


Dr. Robert Lee Freeman has been appointed chief elec- 
tronics engineer of the electronics and radio divisions of the 
Lewyt Corp., Brooklyn. Prior to coming with Lewyt, he was 
with Crosley Radio Corp., Farnsworth .Television, Inc. and 
Hazeltine Corp. 


Dr. R, L. Freeman Fred E, Dole Lt. Daniel S. Karp 

Fred E. Dole has been appointed technical representative 
and research consultant for the J. M. Ney Company, Hart- 
ford, Conn. Formerly with the Radiation Laboratory at the 
Massachusetts Institute of Technology, he is the author of the 
section on. potentiometers in a publication being prepared by 
the latter. 


Lt. Daniel S. Karp has rejoined the Karp Metal Products 
Company, Inc., Brooklyn, N. Y., as vice-president in charge 
of engineering after serving in the United States Navy. 


Lewis A. Jones has been elected a vice-president of Allied 
Control Company, Inc., New York City. 


Electric Range Heating Elements Are 
Subjected To Severe Moisture Test 


Redesigned to stand up 
against frequent contact 
with moisture, the resist- 
ance elements incorporated 
in the postwar model elec- 
tric range made by West- 
inghouse Electric Corp. 
has to pass a series of 
exacting tests. Here is 
how the tests are made: 
First the element is over- 
heated by a 105-per cent 
wattage input. Then with 
the power still on, a pint 
of 10-per cent salt solution 
is poured over the element, 
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the power is shut off, the 
element is allowed to cool, 
and another pint of the 
salt solution is poured over 
it. After a _ period of 
“soaking,” power is again 
turned on and the cycle is 
repeated until the element 
fails. According to West- 
inghouse engineers, the re- 
designed elements are able 
to withstand 100 to 150 re- 
peated cycles. 

Other engineering im- 
provements include a short- 
er, more efficient, heater coil. 





The new P-K Ground Thread Socket Set Screws and Size-Marked 
Gear Grip Socket Head Cap Screws have been enthusiastically wel- 
comed throughout industry. P-K has proved Socket Screws could be 


made better, and offered the improvements, not tomorrow, but today. 


nous Teed 


SOCKET SET SCREWS 


Thread Grinding—the process once employed 
only for making screws used in the finest pre- 
cision equipment — has been adapted to quantity 
production of P-K Set Screws. Newly developed 
centerless thread grinding equipment forms the 
finished screws from hardened stock — with a 
mirror-smooth, bright appearance that is as 
different from tool-marred, cut thread set screws 
as day and night. Uniformly accurate, every 
screw checks to a dependable Class 3 fit. 


Sige Weenie’ 


SOCKET HEAD CAP SCREWS 


rked clearly on the head of every P-K Cap 
Screw, the size can be seen at a glance. No need to 
guess and risk costly errors. No need to “mike” 
or gauge it. No time wasted sorting when screw 
sizes get mixed up. Speeds handling in assembly, 
and in the tool room. 


Wy Gif : 


ON SOCKET HEAD CAP SCREWS 


head. Gives highly paid fingers a head start, 
makes driving surer, safer, — even in oil-slippery 
assemblies. 


*U. S. Pat. No. 126,409 


The scientifically designed Gear Grip circles the ; ai 
} 


SEEING IS BELIEVING eo ee inte racer F sizes | 


SEND FOR THE UNIQUE COMPARISON KIT OF we ‘ NOW AVAILABLE 
SAMPLES. See for yourself the accuracy, finish a) A complete range of sizes is bein! 
and appearance of the new P-K Ground Thread 4 built up as rapidly as possible. As | 
Socket Set Screws. See how P-K Size-Marked Gear S your Parker-Kalon Distributor if th| 
Grip Socket Head Cap Screws will save you time Pe - sizes you need are available now 
and trouble. You'll agree your assemblies deserve eZ Meanwhile, write for samples. 

the many advantages of these 3 extraordinary P-K 

improvements. Write today! Parker-Kalon Corp., « SOLD ONLY THROUGH 

198-200 Varick Street, New York 14, N. Y. a | 


| | 
OVC S M7 ZA (aaa | 





Technical Literature in 


P r a 
: As . : 


MANUFACTURERS’ BULLETINS AND CATALOGS 
STANDARDS AND SPECIFICATIONS, BOOK REVIEWS 


Oscillographs 

Technical data covering four precision-type oscillographs is 
made available in condensed form in a four-page bulletin (No. 
579). Illustrations are provided for each of the four types 
described. Allen B. DuMont Laboratories, Inc., 2 Main Ave., 
Passaic, N. J. 


Crystal Rectifiers 

Background information on the principles and applications of 
silicon and germanium crystal rectifiers is provided in concise 
form in a four-page bulletin. Sectional drawings show struc- 
tural details. Western Electric Company, 195 Broadway, New 
York 7, N. Y. 


Fluorescent Ballasts 

Four-page folder provides catalog information on a line of 
ballasts for fluorescent lamps in several standard types. The 
Wheeler Insulated Wire Co., Inc., 378 Washington Ave., 
Bridgeport 4, Conn. 


Portable A-C Test Sets 

Technical data and descriptive information on a line of port- 
able a-c test sets rated from 2,000 to 150,000 volts, 0.25 to 25 
kva, are given in a 24-page bulletin (GEA-4477). Equipment 
described includes small insulation testers, oil testers, and larger 
units with ratings up to 25 kva. Catalog also lists related 
equipment. General Electric Company, Schenectady 5, N. Y. 


Time-Count Relays 

Devices for controlling electrical circuits by time or impulse 
are described in a 12-page catalog. Bulletin includes illustra 
tions of typical models, wiring diagrams, specification data and 
photographs of typical applications. Eagle Signal Corp., 202— 
20th St., Moline, II. 


Plastics Data 

New edition of an eight-page booklet summarizes basic chat 
acteristics of a group of resins and plastics including polythene, 
nylon, methyl methacrylate, and cellulose nitrate. A two-page 
table is a useful source of quick reference. E. I. du Pont de 
Nemours & Company, Plastics Dept., Arlington, N. J. 


Resistors 

Supplementary catalog (Bulletin No. 3) provides general 
construction details, standard values, performance character- 
istics, and other data ‘covering a line of insulated resistors de- 
signed for special applications. International Resistance Com- 
pany, 401 N. Broad St., Philadelphia 8. 


Cable Assemblies 

A handy 44-page pocket size booklet gives background in- 
formation on manufacturing facilities for the production of 
cable assemblies for a wide variety of industrial purposes. 
\lden Products Company, Brockton 64, Mass. 


Fungicides 

A discussion of basic causes of deterioration in materials 
through the action of fungi is provided in an interesting paper, 
originally presented to groups of paint and varnish chemists, 
and now made available in mimeographed form, under the title 
of “What Every Paint and Varnish Chemist Should Know 
About Fungicides.” Nuodex Products Co., Inc., Elizabeth F, 
Ny 


Plastics Molding Materials 

General and special properties of several groups of plastics 
molding materials, including cellulose acetate, ethyl cellulose, 
polystyrene, and vinyl compounds are treated in a 20-page 
catalog. Useful tables include a table of comparative proper- 
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ties. Typical applications are illustrated. Chemaco Corp., 


3erkeley Heights, N. J. 


Radio Tubes 

An eight-page bulletin provides a two-page photographic 
listing of a line of transmitting and special purpose radio tubes. 
In addition, the bulletin provides a page of basing diagrams and 
two large charts of ratings and dimensional data. Hytron Radio 
and Electronics Corp., 76 Lafayette St., Salem, Mass. 


Metal Parts 

Background information on production and design facilities 
for the manufacture of metal parts, such as name plates, 
escutcheons, etc., are described in an eight-page illustrated 
booklet. L. F. Grammes & Sons, Inc., 347 Union St., Allen- 
town, Pa. 


Powdered Metal 

The use of compressed metallic friction materials in clutch 
and brake design is treated in a four-page bulletin. Typical 
applications are illustrated. The General Metals Powder Com- 
pany, 130 Elinor Ave., Akron, Ohio. 


Solenoid Valve 

A compact, two-way, normally closed solenoid valve is de- 
scribed in a four-page technical data bulletin (No. 461). Spe- 
cifications are listed and a cross-sectional view is provided. 
Allied Control Valve Company, Inc., South Norwalk, Conn. 


Spherical Bearings 

Engineering data on two-piece self-aligning spherical bear- 
ings is contained in a four-page bulletin. This bearing was 
originally developed for aircraft applications and is now avail- 
able for general use where alignment is difficult to attain or 
rigidity is especially desirable. Halfco Products Company, 
5341 San Fernando Road West, Los Angeles 26. 


Coiled Electric Cord 

A spiral-type flexible electric cord, with retracting features, 
is described in a six-page folder. Uses as a general power 
cord, and for communications equipment, hand power tools, and 
appliance purposes are illustrated. Kellogg Switchboard & 
Supply Company, 6650 S. Cicero Ave., Chicago. 


Fractional-Horsepower Motors 

General specifications, performance charts, and dimensional 
and cutaway views are used to describe a line of fractional- 
horsepower motors and generators. In addition typical units are 
illustrated. The 12-page catalog (FB) also provides some back- 
ground information of manufacturing facilities. Electric In- 
dicator Company, 107 Parker Ave.,; Stamford, Conn. 


Electrical Connectors 

A comprehensive line of soldering lugs, solder-solderless 
lugs, fuse clips, solderless connectors and other related items 
are described in a 36-page loose-leaf catalog (No. 49). Illus- 
trations, detail-diagrams, and specifications tables are included. 
There is a helpful pictorial index, and eight pages of illustra- 
tions showing specially designed connectors. Ilsco Copper Tube 
& Products Company, Inc., Cincinnati, Ohio. 


Manufacturers Bulletins and Catalogs 


The sponsors of the material reviewed herein will send 
copies to any responsible engineer or executive who is 
engaged in product development. Write on your letter- 
head to the addresses indicated. 
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PRODUCT IMPROVEMENT THROUGH 
BRIDGEPORT’S IMPROVED 


HOR BRONZE 







Fuse Clips — Courtes> 
Stewart Stamping Co. 






. for Better Spring Properties! 


Bridgeport’s Improved Phosphor Bronze is ideal for many types 






of electrical and mechanical spring or contact parts because of its 
excellent spring properties, its high fatigue resistance and all ’round 
dependability. These qualities are vital for electrical contacts and for 








many other items that must give uninterrupted, dependable service. 






Bridgeport’s Improved Phosphor Bronze combines high strength 















with good corrosion resistance. Although phosphor bronze is gener- 
BRASS - COPPER ally used in its cold rolled condition, it is ductile in the annealed con- 





BRONZE . DURONZE dition and can be formed or stamped into complex shapes. Phosphor 
CUPRO NICKEL Bronze can also be readily electroplated. 3 
Designers and manufacturers of switches, relays, tube sockets, jack 

NICKEL SILVER 


plugs and other similar items should investigate the many advantages 


Rod of Bridgeport’s Improved Phosphor Bronze in terms of applications 
Wire solve your metal problems. Contact your nearest Bridgeport Office. 
Tubing 


BRIDGEPORT BRASS COMPANY 
Established 1865 + BRIDGEPORT 2, CONNECTICUT 


“ony 


/ 2, IMPROVED __ | 





Strip to their products. Our technical representatives are available to help 


fel Se GTC Lta O46 A PRODUCT OF | 
BRIDGEPORT BRASS | 
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STAN -TEST 
IGNITION COILS 


Non-Vibrator 
Type 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
Type at once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG.- CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


a lal 


IGNITION SYSTEMS 





| Laminated Materials 


Laminated phenolic impregnated sheets, rods, tubes and other 
forms are described in an eight-page bulletin. In addition, vul- 
canized fibre materials are listed. Properties are tabulated and 
fabrication methods are detailed. Franklin Fibre-Lamitix Corp., 
Wilmington, Delaware. 


Rotary Pumps 
Heavy-duty rotary pumps, including direct-connected and 
gear-drive types, are described in the four-page bulletin (No. 


| 2500). Complete specifications are given for the various types 


illustrated. Viking Pump Company, 406 State St., Cedar 


Falls, Iowa. 


Elastomeric Plastics 

An illustrated 19-page booklet reviews properties and appli- 
cations of vinyl elastomeric plastic compounds. Tables of 
average characteristics form a useful section. Bakelite Corp., 
30 East 42nd St., New York 17. 


Adjustable-Speed Drive 

For application on any 2-phase or 3-phase a-c circuit, an 
all-electric adjustable-speed drive is described in an eight-page 
illustrated bulletin (No. 311). Specification data are briefly 
summarized, while the major portion of the bulletin is devoted 
to application photographs. Reliance Electric and Engineering 
Company, 1054 Ivanhoe Rd., Cleveland, Ohio. 


Hydraulic Cylinders 

For operating pressures up to 1500 psi a comprehensive line 
of hydraulic cylinders is detailed in a 32-page illustrated catalog 
(No. 84). Engineering information includes dimensional draw- 
ings of typical cylinders, mounting sketches, performance charts, 
and other data of value to the designer. Logansport Machine 
Company, Inc., Logansport, Ind. 


Radio Components 

Loose-leaf, tab-indexed catalog brings together in one con- 
venient form individual data sheets covering a diversified line 
of plugs and connectors, adapters, dial light sockets, wire and 


| cable assemblies, and other radio components. A separate sec- 


tion deals with data sheets describing facsimile equipment. 
Alden Products Company, Brockton 64, Mass. 


Indicating Instruments 

A range of standard and hermetically sealed electrical indi- 
cating instruments are illustrated and described in a 28-page 
catalog. Interesting background material on the manufacturers’ 
engineering and production facilities is included. There is also 
a discussion on the considerations entering into the design of 
the instruments. Marion Electrical Instrument Company, Man- 
chester, N. H. 


Component Enclosures 

Sealed metal units enclosing electrical devices such as sol- 
enoids, contactors or relays in an inert pressurized gas atmos- 
phere form a development in hermetic sealing described in a 
detailed engineering report, “Functions and Specifications of 
Stratopax”. The report is fully illustrated with examples of 
such devices before and after being sealed in the gas-protected 
enclosures. Techniques and theory of the method are treated 
at length. Cook Electric Company, 2700 Southport Ave., Chi- 
cago 14. 


Die Casting Machines 

Specifications and other technical data describing a high 
pressure die casting machine for magnesium, aluminum, copper 
and zine alloys, are contained in an eight-page bulletin (No. 
4402). Units are illustrated and sectional-drawings are pro- 
vided. Hydraulic Press Manufacturing Company, Mount 
Gilead, Ohio. 


Permanent Magnets 

An 18-page technical paper on the mechanical and magnetic 
properties of sintered Alnico II, and incorporating a discussion 
on design considerations and manufacturing methods in the use 
of this material has been made available. A bibliography on 
magnetic materials and methods is included. Stackpole Carbon 
Company, St. Marys, Pa. 
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Dispelling the time-worn theory that 
large molded plastic pieces are imprac- 
tical and uneconomical, these Admiral 
phonograph and radio-phonograph 
cabinets effectively demonstrate that 
large products as well as small can be 
molded of Durez phenolic plastics. 

The bigger cabinet (right) when as- 
sembled contains a five-tube radio and 
automatic record player. The molded 
Durez body weighs 944 pounds and the 
cover 34% pounds. This makes a total 


cabinet weight of only 13 pounds. 


Radio Frequency Preheat 


Compression-molded in a 400-ton 
press, the special Durez compound 
used in this larger unit is preheated 
by radio frequency. This modern 


method of production facilitates the 


INTERESTED 
IN LARGE PLASTIC 
PIECES ? 


molding operation considerably and 
results in the strong, attractive cabi- 
net shown. 

The smaller unit, Admiral’s automatic 
record player, is also molded of Durez 


but in a 300-ton press. 


Why Plastics? 
The progressive Admiral Corporation 
experimented and found that for top 
quality cabinets of this type—having 
light weight and an integral, lustrous 
finish, plastics were better suited than 


any other material. 


Why Phenolic Plastics? 
The excellent moldability, impact 
strength, eye-appealing finish, and the 
non-resonance of phenolic plastics 
proved the decisive factors in the choice 


of these most-versatile-of-all-plastics 


Why Durez Phenolic Plastics? 
As specialists in the production of 
phenolic plastics for the past quarter 
century, the Durez staff have developed 
more than 300 multi-propertied Durez 
phenolic molding compounds from 
which to select the plastic that pre- 
cisely fits the job. 


Write for Free Booklet 


"Machining Data on Phenolic Plastics” 
is an informative manual which covers 
all the standard machining operations 
encountered in the average plant. Write 
for your free copy. No obligation, of 
course. Durez Plastics & Chemicals, 
Inc.,63 Walck Road, North Tonawanda, 
New York. Export Agents: Omni Products 
Corporation 40 East 34th Street, New York 
16, N. >. 
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The new Gothard Indicator Light 

Assemblies Catalog is bigger and bet- 

ter than any similar catalog ever 

published. It offers a wealth of scien- 
tific data, which will greatly aid you in selecting the right 
assembly for your industrial, household appliance, radio or other 
applications. It also illustrates and describes the largest selec- 
tion of Underwriters approved assemblies for any voltage and 
style of miniature lamps and built-in resistor assemblies for 
neon lamps. Here is the latest data published on Indicator Light 
Assemblies—ask for your copy immediately. 


othard MANUFACTURING 
COMPANY 

2120 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS 

EXPORT DIVISION: 25 WARREN STREET @ NEW YORK 7, N. Y. 
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Power Units 

The range of general industrial use of specially engineered 
power units such as developed in wartime for aircraft landing 
gear actuators, aircraft engine accessory drives, etc., is graph- 
ically suggested in a 58-page brochure. Typical units are illus- 
trated and excellent use is made of cutaway and exploded views 
and of schematic diagrams. Concise engineering data are pro- 
vided. Foote Bros. Gear and Machine Corp., 5225 South West- 
ern Blyd., Chicago 9. 


Thermocouples 

Catalog data on an extensive line of thermocouples and re- 
lated parts and components for a wide range of applications are 
provided in a 15-page catalog (No. 4). Arklay S. Richards 
Company, 72 Winchester St., Newton Highlands 61, Mass. 


Ceramic Capacitors 

Silver electrode ceramic capacitors with parallel leads are 
described in a four-page bulletin (No. CN). Type designa- 
tions according to JAN Specifications are included. Electrical 
Reactance Corp., Franklinville, N. Y. 


Welding Design 

Considerations involving the choice of welded fabrications 
are treated in a 19-page engineering manual. Techniques of 
welded design are then discussed and many specific suggestions 
re illustrated. United Welding Company, Middletown, Ohio. 


Synchronous Motors 

Application photographs are used in this four-page bulletin 
to indicate the operating advantages of a line of synchronous 
motors designed for heavy duty constant-speed industrial appli- 
cations. Electric Machinery Manufacturing Company, 1331 
Tyler, N. E. Minneapolis 13, Minn. 


Plastics Stock Molds 

Of practical value to the design engineer, is this 52-page 
catalog featuring a 42-page section of stock molds covering 
radio knobs, handles, electrical parts, and miscellaneous items. 
The stock molds are illustrated both by photographs and 
dimensional drawings. An index is provided. Another inter- 
esting feature of this catalog consists of graphs showing com- 
parative properties of various plastics molding materials. Amer 
ican Insulator Corp., New Freedom, Pa. 


Timing Units 

21-page catalog (No. 212) includes illustrations of models 
and specification data on a wide range of timing motors and 
devices. A large cutaway sectional view of a timing motor 
and gear unit is featured. Haydon Manufacturing Co., Inc., 
Forestville, Conn. 


Electrical Instruments 

A 68-page supplement to manufacturer's catalog K details 
a wide variety of general industrial instruments, resistors, 
oscillators, waveform-measuring instruments, etc., as well as 
parts and accessories. Units are illustrated and comprehensive 
data are provided. General Radio Company, 275 Massachusetts 
\ve., Cambridge, Mass. 


Gear Data 

Compact gear data is provided in a four-page bulletin. Addi 
tional information is given on the manufacturer’s line of speed 
reducers. Abart Gear & Machine Company, 4828 W. 16th 
St., Chicago 50. 


Electric Switches 

A 20-page manual provides technical data on compact electric 
switches designed for a variety of precision uses. The manual 
shows detailed views of the components of the various types, 
and describes mechanical operations and electrical circuits 
\pplication data are also provided. Mu-Switch Corp., Inc., 
Canton, Mass. 


Aluminum Alloy 

Mechanical and physical properties and recommended appli- 
cations of a recently developed general purpose aluminum alloy 
are summarized in an eight-page technical data bulletin. Na- 
tional Smelting Company, 6700 Grant Ave., Cleveland 5, Ohio. 
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In Westinghouse Specialized Motors the dimensions, 
frames, mountings and performance are all standardized 
according to use . . . specialized for their particular jobs 
. . . following industry standards . . . and incorporating 
the same high quality and performance which identifies 


Westinghouse Fractional Horsepower Motors. 


, <i al 


UY 
YA 


take this 


SPECIALIZED STOKER MOTOR 





for example 


of the future will find their power needs supplied by this 


Many automatic household stokers 


Westinghouse Specialized Motor. It is specially designed to 
the exacting needs of stoker service. 


An outstanding feature, for instance, is the Thermoguard 





which protects the motor against overloads due to jamming | 
of the coal feed mechanism or unusual voltage conditions. 
Once the overload disappears the motor automatically re- 


Westin house starts, insuring a continuous heat supply. If the overload 


is ‘ ' 2S 5 > ewolea is ae ad. | 
PLANTS IN 25 CITIES... OFFICES EVERYWHERE is still present, the cycle is repeated | 


If you manufacture domestic stokers—or any of the 
. ’ walt products in the list above—ask your Westinghouse repre- 
sentative about Specialized Motors. Or write for details to | 


Westinghouse Electric Corporation, Lima, Ohio. J-03247 
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VULCAN 


IMMERSION 
HEATING 
UNITS 


Complete with 
gaskets, 
terminal 

cover, etc. 


Single and three heat, with va 


PIPE THREAD 
STRAIGHT THREAD 
“BOLT ON” TYPE 

FLANGES 


Furnished separately or com- 
plete with conductor cord 
and switch, single or three 
heat. 


rious metal casings, as re- 


quired for heating water, oils, paraffin, chemicals, etc. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Mokers of a wide variety of Heating Elements for assembly 


into manufacturers’ own products 


and of Heating Specialties 


that use electricity. 


FLEXIBLE and DURABLE 
COPPER WIRE & CABLE 


FLEXO manufactures a com- 
plete line of uninsulated bare 

or tinned copper cable and 
braid that is EXTRA FLEXI- 
BLE. Bunched or stranded 
copper wire—uninsulated bare 
or tinned single strand wire— 
made to meet your specifica- 
tions. Write for catalog, price 
list and additional information 
concerning your particular needs. 


FLEXO WIRE| 


SYRACUSE I, N.Y. 


Plastics Properties 

Concise summary of electrical and other properties of cellu- 
lose acetate and of polyvinyl plastics are contained in an eight- 
page booklet. Fabricating and molding facilities are outlined. 
The Hopp Press, Inc., 460 West 34 St., New York 1. 


Switchboard Instruments 

A line of switchboard instruments is described in a broadside 
bulletin. Typical units are illustrated and applications ana 
specifications are summarized. Roller-Smith Division, Realty 
and Industrial Corp., Bethlehem, Pa. 


Fasteners 

Catalog data on lock nuts, and on lockwasher screws are 
provided in two folders. These folders are part of a series 
produced by the manufacturer, covering also machine screws, 
stove bolts, sheet metal and thread-forming screws. Lamson 
& Sessions Company, 1971 W. 85th St., Cleveland 2, Ohio. 


Rotary Solenoids 

Technical data covering rotary solenoids, originally developed 
for use in an electric bomb release for the Army, and now 
being applied to general industrial use, are summarized in a 
four-page booklet. George H. Leland, 1501 Webster St., 
Dayton 2, Ohio. 


High Frequency Cable ; 

Technical report sheet (E-53) provides electrical and mechan- 
ical data on high frequency transmission cable made for general 
purpose use. Federal Telephone and Radio Corp., 67 Broad 
St., New York 4. 


Polyvinyl Materials 

Properties and suggested applications for a group of poly- 
vinyl materials are contained in a 16-page booklet. Properties 
are given in tabular form. Methods of compounding are treat- 
ed in detail. B. F. Goodrich Chemical Company, 500 South 
Main St., Akron, Ohio. 


Ceramic Products 

Eight-page bulletin (No. 245) provides illustrations of typical 
ceramic parts for various electrical and electronic applications. 
Also shown are a group of metallized ceramic parts and ex- 
amples of metal-to-glass seals. Stupakoff Ceramic and Man- 
ufacturing Company, Latrobe, Pa. 


Constant Voltage Transformer 

Engineering and operating data on constant voltage trans- 
formers are presented in a 33-page bulletin (CV-102). The 
bulletin provides design suggestions on the use of the trans- 
former as a built-in component in electrical and electronic equip- 
ment. Typical applications are illustrated, and general catalog 
information covering 31 standard types in capacities from 10va 
to 15 kva is included. Sola Electric Company, 2525 Clybourn 
Ave., Chicago 14. 


Textile Machinery Equipment 

Electrical equipment for textile industry such as slasher 
drives, lint-free motors, and loom motors are described in a 
20-page booklet. Also described are motors and control equip- 
ment designed for specific drive requirements. The illustra- 
tions are mostly of actual installations. Westinghouse Electric 
Corp., Box 868, Pittsburgh, Pa. 


Time Control 

Concise data on electrically operated time controls for gen- 
eral industrial applications are provided in a four-page illus- 
trated bulletin (T-48). Automatic Temperature Control Com- 
pany, Inc., 34 East Logan St., Philadelphia. 


Magnet Wire 

Comprehensive description of various types of magnetic wire 
is presented in an 88-page illustrated catalog. Incorporating 
description of general types of wire, NEMA specifications, also 
tables of dimensions and properties, as well as other tables, this 
catalog can serve as a very useful reference manual. Descrip- 
tion of the production facilities of the manufacturer is included. 
The Electric Auto-Lite Company, Wire and Cable Division, 
Port Huron, Mich. 
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your new or 


GOLGAIVE 


designs, fabricates, assembles 


improved product 


in ALUMINUM, MAGNESIUM, STAINLESS STEEL | 


GIFTWARE 


You name it, and let COLGATE work out a design 
with you. Then let us make it, partly or completely, 
fabricating and assembling your new or re-designed 
product from Aluminum, Magnesium, or Stainless 
Steel to give it these sales creating features—lighter 
weight, added beauty, increased strength and dura- 
bility, improved product performance, lower fabri- 
cating costs, reduced shipping weight. 


COLGATE'S ‘‘Engineered Service’’ provides help- 
ful and cooperative preliminary conferences that 
save you time and expense before designs have 
been started, also after blueprints have been pre- 
pared. This unique COLGATE service helps develop 
your new product ideas, improves old products, ex- 
plores the possibility of substituting light metals for 
other materials, and plans short-cuts for fast, eco- 


STAMPING * FORMING * DRAWING 


COLGATE 
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REFRIGERATORS 


ELECTRICAL 
APPLIANCES 
CS 


nomical production and the assembling of parts. 


COLGATE’S complete and varied tooling and pro- 
duction facilities can be your ‘branch factory'’— 
providing ample space, supplying the specialized 
skills and experience required for precision work, 
and making available straight-line mass production 
and assembly techniques in place of older, costlier 
methods. COLGATE can be depended upon to meet 
delivery dates! 


Let COLGATE help get your product to market 
faster, better, more economically, and also solve 
your reconversion and production problems. Learn 
how ‘Engineered Service"’ can give your product the 
sales advantages of the light metals. Consult with 
COLGATE now! —no obligation, complete confi- 
dence assured. 


WELDING «+ FINISHING * ASSEMBLING 
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@ An unsolicited testimonial from 
the director of one of America’s 
largest research laboratories. 


e And this statement is based 
on the use of H-B Thermo- 
Regulators which after 17 
years of continuous service 
are still going strong. 
Investigate the limitless 
applications of the H-B Red- 
Top Thermo-Regulator 
(adjustable thermostat) for 
accurately holding, control- 
ling or limiting temperatures 
— automatically. Adjustable 
between minus 35° and 

plus 350° F. Write us for 
catalog No. 14, just off press. 
H-B instrument Company, 
2514 N. Broad St., 
Philadelphia 32, Pa. 


DOUBLE 
THERMOMETERS * THERMOSTATS °* RELAYS 


THERMO-REGULATORS * HYDROMETERS 


Micarta Data Book 


An indexed 42-page data book presents latest engineering 
information on laminated and molded Micarta industrial plastic. 
Manufacturing information, standard shapes and forms, tables 
of properties, both chemical and physical, as well as machining 
data are covered. Westinghouse Electric Corp., Box 868, 
Pittsburgh, Pa 


STANDARDS AND SPECIFICATIONS 
NEMA Standards on Home Freezers 


First standard prepared by National Association of Electrical 
Manufacturers on home freezers has been announced. Contents 
of this 13-page pamphlet (No. 45-106) include measurement of 
storage capacity, laboratory tests to determine power consump- 
tion per 24 hours, as well as other pertinent data. Copies are 
obtainable from NEMA’s headquarters, 155 E. 44th St., New 
York 17, at 25¢ each. 

Other current NEMA standards include No. 45-97 on in- 
dustrial controls, superseding the previous edition of this 
standard, No. 40-59. This 95-page publication covers con- 
struction, test performance and manufacturing data; provides 
specific standards fer various types of controls; and discusses 
specific applications, such as controls for general purpose, ma- 
chine tools, magnetic and synchronous motor, etc. Copies are 
available from NEMA at $1.50 each. 

Also announced by NEMA is publication No. 45-107, “Recom- 
mended Practice for Fabricating Laminated Plastics.” This is 
offered as guide to both manufacturers and users of this form 
of plastics material. An additional NEMA standard is No. 
45-110, covering manufacturing and test data on black and 
yellow straight-cut varnished cloth. Cost of these two stand- 
ards is 25¢ a copy. 


BOOK REVIEWS 


Relay Engineering—A Reference Book—By Charles A. 
Packard. Published by Struthers-Dunn, Inc., Philadel- 
phia 7. 640 pp. $3.00 


First-hand experience of 25 years in relay manufacturing 
serves as the background to this comprehensive engineering 
manual prepared by the engineering staff of Struthers-Dunn, 
Inc., and edited by its chief engineer, Charles A. Packard. In 
addition to treating fundamental theory, the manual does a 
thorough and lucid job of explaining the equipment and circuits 
normally encountered in the application of relays to electrical 
or electronic purposes. Chapters are devoted to considerations 
of selection of relays for specific applications; applications and 
circuits; typical relays; relay components; auxiliary equip- 
ment; installation and service. Other chapters provide useful 
reference data on definitions and standards. 

A bibliography and an apperidix containing general engineer- 
ing data are added, and the contents are carefully cross-indexed. 
The 640 pages are liberally provided with pertinent tables, 
diagrams, charts and illustration. A convenient pocket-size, 
limp-bound format is provided. 


CERAMIC and PLASTICS 
INSULATION 


Insulation parts fabricated from plastics. Thermoplastic and 
thermosetting materials with high dielectric strength. Con- 
formity to exact specifications. Consultant service available 
on highly specialized parts. 


MACHINING e STAMPING * ASSEMBLIES 


Specification — Ceramics and Plastics 


PLASTIC INSULATOR COMPANY 


111 Rock Avenue - Plainfield, N. J. 
Telephone — Plainfield 6-7171 
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cuts time —cuts costs 


@ Using both the square and hexagon turrets 
to make 8 cuts in rapid sequence turns out these 
bearing supports in 3% minutes, floor to floor. 
They are completed in one chucking operation. 
When you can do it as quickly and easily as 
this, you do far more than cut metal. You cut 
time and cut costs. 


This is typical of what users are doing today 
on the new Gisholt Ram Type Turret Lathes. 
With the power and rigidity to take multiple 
cuts—with instant changes between high and 
low spindle speeds—with hydraulic clutching 
and braking—the new Gisholts have the swift, 
easy operation that keeps production at higher 
levels. 


If speed and low machining costs are im- . 
° THE GISHOLT NO. 4 RAM TYPE TURRET LATHE 
portant to you—now or in the years ahead— Provides finger-tip control for starting, stopping 


: and reversing the spindle. Indexing and clamp- 
get the facts about Gisholt Turret Lathes. ing of square and hexagon aavvert reduced to 


a single one-hand movement, permitting greater 
operating speed. 


GISHOLT MACHINE COMPANY . 1/119 £. Washington Ave., Madison 3, Wis. 
Look Ahead... Keep Ahead... With Gisholt Improvements in Metal Turning 
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They’re sitting prettier all the time! 


As TIME GOES ON, more and more new prod- 
ucts are designed to make life easier for the 


ladies . and for all of us. 

And more and more, as time goes on, 
cellular rubber becomes a very important 
integral part of those products. 

Cellular rubber is used for chair cushions, 
furniture upholstery, shoe insoles, weather- 
stripping, insulation, refrigerator and auto- 
mobile door gaskets, instrument parts — an 
infinite number of things— and the end 
isn’t even in sight! 

Made by a Company which has special- 
ized for almost 25 years in its production 


and development, cellular rubber is an 
amazingly versatile material that is solving 
one problem after another for keen-visioned 
manufacturers. 

The demand for cellular rubber is con- 
stantly increasing. Although we may not be 
able to fill your needs at this time, we suggest 
that you give this unique material your seri- 
ous consideration when planning improve- 
ments of your present products or in the 
development of new products. Sponge 
Rubber Products Co., 104 Derby Place, 
Shelton, Conn. Sales Offices: New York, 
Chicago, Detroit, Boston. 


we * TRADE MARK REG. U. S. PAT. OFF. 
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SPONGE RUBBER PRODUCTS CO. 
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STARTING PROBLEMS OF ELECTRIC MOTORS 
OVERCOME BY MERCURY CLUTCHES 


















A Mercury Clutch incorporates a “time delay” 

factor which retards its engagement for a second 

or more... long enough to permit the motor to | 

come up to full speed before any load is applied. | 

For example, a Mercury Clutch permits a 4 h. p. 

motor to operate at a speed of over 1600 R.P.M. 

during the entire period of acceleration, draw- 

ing less than 10 amperes from the supply lines. 

Equally beneficial results are obtained on larger | 

motors. 
! 


With a Mercury Clutch the load is accelerated 
gently and uniformly. High current drain with 
consequent burnt-out starting windings and fuses 
is avoided. In many cases a Mercury Clutch allows 
the use of a smaller motor. Write for information. 
MERCURY CLUTCH CORPORATION, Canton, 
Ohio. New York Office: 19 Rector Street. 
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WhereZAT is your wiring 


OTHER U-S-S AMERICAN 
ELECTRIC WIRE & CABLE 
PRODUCTS 


° New PS Conducting Rubber 
Shielded Wire and Cable. 
© Ampyrol— synthetic-insvlo- 
Typical sll-esb ted wire and cable for switch- 
-asbesto e 

grease, es Selection, May be subj 4 , boards and machine tools. 

=i jecte o extr i 
FTE aay ene, aE © Amerclad— Tough abrasion 
os ke ear Fea) resisting cable for portable 


Asbesto varnishe br sbestos bestos br Sists e 
s Ss, va nish 
a § d cam 
iL, ve as est s and as t i 
a § § aid. Resists heat flam 
i . an as 1 ielectri rr en th. 
moisture, oil grease and corrosive fumes dh h gh d c strength. 


oo 
wanes es So | ZA 
SS oreo ey. c= = tools, motor leads, powe® 


“ 


ee? rd, ia | z ) 
OLA Ca be = ; — a me cable. 


For el i 
ectric ran 
ges, furnaces, and other heati 
eating applia 
neces. 
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problem you can depend upon 


Nas 


This asbestos-insulated cable insures 
long-lived performance under the most 
severe operating conditions 


EXTREME HEAT - FLAME - OIL 
and GREASE - CORROSIVE FUMES 


OR tough jobs, engineers specify 

a tough cable—a cable that packs 
all-round fine performance. That’s 
why thousands of miles of U-S-S 
Amerbestos Wire and Cable have 
been used for installations where un- 
usual and exacting requirements 
must be met. 

U-S-S Amerbestos Cable has 
proved its ability to solve many difh- 
cult wiring problems. It has been 
used for power and control in our 
fighting ships, where resistance to 
torrid heat, moisture, and rotting is 
needed. Its permanent flexibility 


EVERY SUNDAY 
EVENING, United 
States Steel pre- 
sents The Theatre 
Guild on the Air. 
American Broad- 
casting Company 
coast-to-coast net- 
work, Consult your 


and station. 


MOISTURE 


recommends it for electric heating 
appliances and ranges. Its resistance 
to flame, oil, grease, and corrosive 
fumes has made it widely used for 
locomotives and hot locations in 
power plants. 

Amerbestos Wires and Cables of 
all types are insulated, in whole or in 
part, with felted asbestos, which is 
spun around the copper conductor, 
impregnated with insulating com- 
pound, and compressed into an in- 
sulating sheath. The covering is firm, 
flexible, uniform in thickness, and 
seamless. It will not unravel nor 


Cleveland, Chicago and New York 


Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 


United States Steel Export Company, New York 


unwind, yet can be stripped easily 
and cleanly from the conductor. 

When more dielectric strength is 
needed, a layer of varnished cambric 
and a second layer of asbestos felt 
are added. Where resistance to mois- 
ture, oil, grease, and fumes is neces- 
sary, the cable is impregnated with 
MFH black saturant. 

If you need electric wire or cable 
of any kind—for hot spots, wet loca- 
tions, high current-carrying capacity, 
or rough use—get in touch with us. 
Then you will have the right cable 
for your specific application. 


American Steel & Wire Company 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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PAINT OR SILK ENGRAVING OR 
SCREENING FOR EMBOSSING FOR 
EVEN ILLUMINATION GREATER BRILLIANCE 


Painting, engraving, or a combination of both may 
be used to carry out designs on edge-lighted PLEXIGLAs. 
Painted designs applied by the silk screen process 
are economical and easily duplicated. When edge- 
lighted, painted designs appear more evenly illu- 
minated; engraved patterns appear somewhat more 
brilliant. 


For full brilliance, the designs should be painted 
or engraved on the reverse side of the PLEXIGLAS 
sheet, so that light falling on the design is reflected 
through the sheet from painted or engraved surface. 


2. 
SHAPE OF CUTS 


V-SHAPED CUTS GIVE MOST 
BRILLIANT EFFECTS. FILL WITH 
PIGMENT FOR EXTRA BRIGHTNESS 


When edge-lighted, angular cuts in engraved designs 
give much more effective results than curved or 
square cuts. Design should be filled with paint or 
left unpolished, so that light from edge source will be 
picked up evenly. Variations in style and depth of 
cut can be used to give changes in design. 


Cuts need not increase in depth as distance from 
light source increases. Cuts of uniform depth will 
be evenly lighted over any reasonable area of 
PLExiGLas. Size of engraved area, rather than depth 
of engraving determines uniformity of lighting. 


RO HM & We AS 


Manufacturers of Chemicals includiig Plastics . . . Synthetic Insecticides . . . Fungicides 





3. 
AREA OF DESIGN 


PLEXIGLAS SHEET 1/16” THICK PLEXIGLAS SHEET 3/8” THICK 
— PAINTED CIRCLE LIGHTED — PAINTED CIRCLE LIGHTED 
ONLY AROUND EDGES OVER WHOLE AREA 


The thickness of the PLexicLas sheet is a factor in 
the choice. of design. Since a greater amount of light 
enters a thicker sheet, a larger pattern can be evenly 
illuminated. 

The “piping” of light depends on repeated re- 
flections from the slichiel surfaces of the sheet. 
For uniform illumination, séattered patterns are to 
be preferred to heavy designs occupying large areas, 
particularly near the light source. Any large areas 
of paint or engraving should be located at a greater 
distance from the. light source. 


C7" FA NY 


4, 
TREATMENT OF EDGES 


PAINT TOP EDGE 
WHITE TO REFLECT 
LIGHT BACK INTO 
SHEET 


POLISH SIDE EDGES 


LIGHT SOURCE 


In an edge-lighted sheet, the edge opposite the light 
source may be painted with opaque white paint, in 
order to reflect the light back into the sheet and in- 
crease the brilliance. Adjacent sides of the sheet are 
left polished. 

A small amount of light will be reflected out of the 
flat surface by this painted edge. In applications 
where this is undesirable, the escaping light may 
be concealed by covering or framing the edge to a 
distance slightly greater than the thickness of 
the sheet. 


PLEXIGLAS is a trade-mark, Reg. U. S. Pat. Off 


WASHINGTON SQUARE 


PHILADELPHIA 5, PA. 
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send for this 
slide-rule on product identification 


NEW DEVELOPMENTS 


INVESTIGATE THE 
IN 


MEYERCORD DECAL NAMEPLATES 


Don't let unusual surfaces deprive your 
product of the smarter effect and lower cost 
of Decal nameplate identifications. Send for 
Meyercord’s new Nameplate Selector and 
see how scientifically produced Decal name- 
plates can take the toughest surfaces in their 
stride. There’s a Meyercord Decal for every 
surface, from standard Kwik-Ways to highly 
specialized types resistant ta acid, abrasion, 
temperature extremes, moisture—for appli- 


cation on any shape or kind of commercial 
surface. No rivets, bolts or screws required. 
They can be produced in any size, design or 
number of colors. And they last. 

Let the new Meyercord Decal Selector 
help you specify the right Decal for product 
trademarks, instructions, patent data or dia- 
grams. It’s another Meyercord service that 
is yours on request. Write for one today. The 
supply is limited. Address Dept. 7-3 


Sring the Goys Home... with Victory Sounds / 


THE MEYERCORD CO. 


World's Largest Decalcomanio Manufacturers a ie 
i ee eS ee ee ew ee GS Ve ee eee 
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eran ELECTRICAL TERMINAL STUDS 





Drill, counterbore and tap 
ASI Malet Aim alll) 


Stud inserted, ready for ring 
installation 


lM la dil: metals, 


Assembly completed, with 
Teall) 


Terminal locking ring removed 


we anh Gere La 


Molded-In Type. Terminal Stud molded 
solidly in panel, can be removed by simple 
means and replaced with two-piece type with- 
out damage to material or disturbance of 
other terminals. 





Two-Piece Type. Panel drilled, counter- 
bored and tapped, terminal stud inserted and 


locked with ring. Quick and nt removal may 
be effected as indicated. (No. 6 above) 












THE NATIONAL SCREW 










a 





A 1 


Electrical Terminal Studs can now be in- 



















stalled, locked-in and replaced from the front 
side of the panel. This development is possible because 
of the Rosan Terminal Locking Ring which not only 
locks the stud firmly in the material, but allows the 
terminals to be tightly fastened without rotation. 

The Rosan Terminal Stud may be molded into the 
panel, or easily installed after forming. It can be just 
as easily removed by prying under the flange at the top 
of the ring, without disturbing other studs . 


or terminals. 


Send for samples and full information oo a 
on this time and moneysaving fastening e ~ 
system. a% 
(Patents issued and pending, U.S.A. and foreian countries) we 
i: 
_ y | 
a Y 
Q 
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The Important /Matter of Engineering 


Quality plastics demand a thorough knowledge of the proper compound 

for each particular job . . . correct design of parts and molds . . . precision 

in mold-making . . . adequate presses and accessory equipment . . . careful 
finishing . . . unhurried, conscientious inspection. Each step calls for top- 


pI pa flight technical ability. 


OF QUALITY 
Church offers this complete service backed with full financial responsibility. 
Get the complete story in “Plastics by Church?’ a 24-page full-color brochure. 


Write for it today. 


C. F. CHURCH MANUFACTURING COMPANY -+- HOLYOKE, MASSACHUSETTS 
Division of American Rapiator & Standard Sanitary corporation 
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Faster Production Stripping 
with IDEAL 
ROTARY WIRE STRIPPER 


This motor driven Rotary Wire Strip- 
per speeds production line stripping 
of solid or stranded wire up to 2” 
diameter. Operation easy for any 
worker. Let IDEAL Engineers help 
solve your stripping problems. Send 
Wire Samples. 


Most complete line of Wire Strippers 
on the market. 


Write for Detailed Literature 


MARCH 1946 


IDEAL ‘‘WIRE-NUTS” 
CUT WIRING COSTS! 


There's no fuss or bother—no solder, no tape, no heat with IDEAL 
“Wire-Nuts.” Simply strip wires, screw on, that’s all and you have 
a wire joint that’s Better Electrically — Stronger Mechanically. 
Anyone can make a “Wire-Nut” joint! 


IDEAL’S new LOw PRICES further cut wiring costs on anything elec- 
trical from the smallest appliance to the largest machine. 


A Size for Every Job! 4 sizes make all common combinations from 
Two No. 18 to Three No. 10—solid or stranded wires. MILLIONS IN 
use. Approved by Underwriters’ Laboratories, Inc. 


Free Samples on Request 


PROMPT DELIVERY 


Sales Offices in Principal Cities . .. Consult your local Telephone Book 





Drives most any type of screw; and 


swivel chuck makes it easy to reach 


COMPACT! a . | difficult places. 
RUGGED! ' 


VERSATILE! \\ , HALLOWELL 
AMAZINGLY USEFUL! \ 


SOCKET 
INTERCHANGEABLE BITS ccREW A i . 


with interchangeable bits 


oo CONVENIENT! For Men Who Like Fine Tools 


Yes, really new! Always handy! .. . this ultra modern 

materially simplified Key Kit. Imagine! Nine inter- 

changeable bits—for driving socket set and cap screws, 

Phillips and Slotted Head screws—contained in one 

small, hollow, indestructible plastic handle. Note the 

swivel bit-chuck! You can lock your bit in any one ee 
z a ustration shows 

of the five different positions! (see small cut), pro- different positions 

viding increased leverage and enabling you to reach to which swivel 

those hard-to-get-at places. ee See a 


to be swung. 





All metal parts made of finest alioy steel, to assure a 
rugged, long-lived tool. Obtainable from Industrial 
Distributors throughout the country. 


Key Kit #25 contains: 7 hex, 1 Phillips, 1 
Slotted screw bit. Illustration shows 
nine interchange- 
Key Kit #50 contains: 6 hex, 2 Phillips, 1 able bits contained 
slotted screw bit. a 


If your Distributor does not carry “Hallowell” Socket 
Screw Key Kit, send his name, along with yours, and 
you will be taken care of promptly. 


Over 40 Years in Business 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX [ERY BRANCHES: BOSTON + CHICAGO - DETROIT + INDIANAPOLIS + ST. LOUIS - SAN FRANCISCO 
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22 PG 4 


Since its. introduction to the electrical indus- 
try, SYNTHITE PG-4 Clear Baking Varnish 
has decisively proven its value to numerous 
and satisfied users. 



































Reasons for this wide-sweeping acceptance 
are many, because of both outstanding elec- 
trical characteristics and its ability to adapt 
itself to the various procedures or treating 
cycles found in the application of insulating 
varnish today. Only a varnish of exceptional 
dip-tank stability and with easy handling char- 
acteristics can offer you excellent results with 
a minimum of trouble. SY NTHITE PG-4 can 


give you these advantages. 


In both atmospheric dip or vacuum tanks, 
whether small or of large capacity, the evap- 
oration of SYNTHITE PG-4, unlike some 
varnishes, is very minute. This eliminates ex- 
cessive addition of solvent. Because of i 

exceptional dip-tank stability there is no ie 
ger of “livering” or congealing even when 
large quantities of pre-heated units are passed 
through or immersed in the varnish. Definitely 
a baking varnish which does not air-dry; drain- 
age, if kept free of foreign matter, can be col- 
lected and returned to the dip-tank for re-use. 
A folder containing additional information on SYN- 
THITE PG-4 plus a working sample are available to 


you on request. | 





, Typical Atmospheric Dip-Tank * Reg. U. S. Pat. Off, 


JOHN bon DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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Threaded Oilers 


Tube Oilers 


Unbreakable 
Transparent Oilers 


Speciolized engineering research and manufacture that has 


included practically every conceivable type of lubrication 
problem, and that has extended thru the thirty-five years 
of this company’s existence reaching to every cornerof the . 
“earth and every front.in this war, has:created asbroadline 
of scientifically correct lubricating devices equal to the most 
intricate problems. Lubrication has long since ceased to be 
merely ao matter of opinion—there is a specific answer, and 
only one correct answer, to your particular requirements. 
To find this correct answer involves more than a style selec- 
tion of oiler—it is a science to which only specialized ex- 
perience can provide the solution. Whether your product — 
~ calls for a lowly oil hole cover that is essentially a short 


i 


t 


“ 


length of tubing with a hinged cover, or a more intricate 
device that is required to automatically lubricate many 


“ie Hi a is ema 


points from a central reservoir with ao measured quantity 
of oil at given time intervals— you will practice true economy 
and insure maximum efficiency and service by employing 
the experience of Gits Engineers—the kind of experience 
that has been acquired the hard way. When you are faced 
with a lubricating problem—consult Gits. 


Gits BEos. MFG. Co. 


1840 South Kilbourn Ave., Chicago 23, Ill. 


Request Catalog No. 60 with 172 pages of lubricating devices and engineering data. Soaw Cas Clore 


unm 


| 


eee 

| MECC Ey 
Wakeskates 

re a a ie 


Elbow Oilers Wick Feed Oilers ~ Oil Gauges Oil and Grease Seals Multiple Oilers ~ 


288 ELECTRICAL MANUFACTURING 








etn 
si 


ae See 


NIE Snes ae 


FARR GEER ys eR 


any ee 7 - 
SEBO SLES HEL ARS SETS RT NSS 
’ 5 ete ed ee ee, 






Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 


WHAT Damascus MEANT TO ANCIENT WARRIORS... 


When the Roman legions went into battle, the most prized weapons were 
those from the forges of Damascus ... and the Legionaries called for these 
fine quality swords by name... Damascus. 


Since 1878, the facilities of Granite City—large enough to permit the use of 
the most modern methods and small enough to insure finest quality—have 
made quality steel a product to be called for by name—Granite City. 


Granite City Steel Co. 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland « Houston Milwaukee « Memphis « Minn- 
Indianapolis e« Kansas City GRANITE CITY STEEL eapolis « Moline « New York 
los Angeles St. Louis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - STAINLESS-CLAD « TIN PLATE « TERNE PLATE « ELECTRICAL SHEETS « TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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Cente 


Tee ees 


“CONVINCER?’ proved 
Reliance Spring Lock Washers 


Do The Job! 


nN 


3 


Neneh 


UO BE et edb 








\\ 

a gadget, called a ““CONVINCER” 
is an accelerated bolt elongation test which quickly 
illustrates what happens when wear of surface 
parts or bolt stretch occurs causing looseness in a 
bolted assembled part. 


Starting the fastening test, the specimens: 
(1) A type of lock nut; (2) A nut with a Reliance 
Spring Lock Washer; (3) A wing nut without a 
lock washer; and weights are adjusted and uni- 
formly tightened. Then electrical current causes 
uniform elongation of all bolts which creates 
looseness equivalent to normal service wear. 


Completion of fastening test is reached 
when weights No. 1 and No. 3, due to looseness, 
fall from the assembly. Weight No. 2 is held firmly 
in place and TIGHT because the reactive range of 
the Reliance Spring Lock Washer automatically 
compensates for the looseness caused by the bolt 
elongation, or what in service would be equivalent 
to approximate wear. 


The “CONVINCER” visibly proves this 
important feature that there is no substitute for the 
function of a quality Spring Lock Washer which 
automatically compensates for looseness in bolted 
assembled parts and maintains that all important 
protective tension as well as acting as a perfect 
hardened thrust bearing. 


a 


Wrte for your copy of the New American Standards 
Spring Lock Washer Folder A3 and be informed as to 
why “Products Efficiently Engineered Are Reliance Spring 
Lock Washer Equipped”. 


@ 4b 


eveland * Detroit * Chicago ¢ St. Lovis * San Francisco * Montreal 





PLAN TO USE PLASTICS 





HE Speakman Company ... leaders in their field 

..-have pioneered in the application of plastics to 
plumbing fixtures. Plastics have provided a smooth, 
gleaming surface that will not rust or corrode... at 
the same time, actually reducing costs. 

Production was simplified... blueprints kept in 
one place an mited to one source 
... by placing the ordet for the complete line in the 
hands of one molder..\ Aico. Because Aico uses all 
molding methods and} materials, Speakman knew 
that Aico would decide,}without bias, the one method 
and material best suited for each individual part. 

The addition of color...a smoother finish...a 
lower cost may be the sales secret of your product. 

Drop us a line on your letterhead . .. we will for- 
ward your copy of “Aico Plastics from Your Point 
€ of View.” It will help you plan to use plastics. 


Alert product designers are aware of the trend toward 
plastics. Aggressive manufacturers recognize their sales 
appeal. They know users like their smooth, satiny feel 
..-that their crisp colors sell where logic often fails. 


SALES OFFICES: Boston « Bridgeport « Cleveland NEW FREEDOM, PA. 
Detroit « New York « Philadelphia 
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YESTERDAY 
This generator cutout (replacement) 
for the automotive industry was the 


original product of R-B-M in 1921. 
Soon other automotive electrical con- 
trol devices were added. 


—: A.C. Relay 1 
ost! 


TODAY ae S 


R-B-M has grown steadily 
through the years, building 
an enviable reputation as a 
leading manufacturer of man- 
ual and magnetic controls for 
a wide variety of applications 
that are known for their sound 
engineering, good construc- 


tion and reliable performance. 


These are eee 2 = UD yo _ R-B- -M DIVISION 


representative prod- 


Ess 
ucts made by R-B-M. EX WIRE CORPORATION 


LOGANSPORT, INDIANA 
Write for FREE catalog 


of complete line. Address 


Dept. D-3. 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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onOP GANITE 
arbon Piles 


FOR INDUSTRIAL OIL BURNERS 


Extensively employed in industrial 
heating, annealing, baking and dry- 
ing ovens, cooking ranges, etc. e 
The Visaflame—illustrated above— 
is a unit of the Visaflame Control 
System. It is a light-sensitive me- 
chanical mercury switch that closes 
its circuit in the presence of an oil 
flame, opens in its absence e It will 
pay to investigate the unusual pos- 
sibilities of this improved oil burner 
safety control. Installation is simple 
and completely accessible after- 
ward. Information sent on request. 


yy THE MERCOID CORPORATION 


4201 BELMONT AVE. « CHICAGO, ILL. 


eeeeeS Eee) 





MAKERS OF AUTOMATIC CONTROLS 
WITH HERMETICALLY SEALED MERCURY a3 
BETTER CONTROL PERFORMANCE, AND LO i to)m ala: 


NOTE THESE 5 
IMPORTANT SERIES 13 


FEATURES: SENSITIVE D.C. 
Small and light, weighs less MIDGET 


than 2 ounces. 


The juggler's control is easier of achievement if 
the objects being tossed are identical in every 
way. 

His choice, in this case, is a happy one because 
“Link Control” is the guarantee that each piece 
is identical with its neighbor. — 


Balanced armature assures 
stability at high speed 
operation. 


.035 watt operation, ideal 
for low-power circuits. 


Coil will safely stand 1 watt 
continuous duty without 


overheating. 
The “control” exercised at our mines, in the sil . 
Coil impregnated against 


selection of raw material, is “linked” to the moisture and temperature 
“control” practiced at each stage of manufac- attacks. 
ture. Each inspection is another link in the 
chain. With “Link Control” on the job you get 
every viece to exact specification. 

For complete details, ask for 


Use MORGANITE and know you're right Bulletin 1346 


MORGANITE 


BRUSH COMPANY, INC. 


tOnG I|StAND CITY t+ -§ NEW YORK 


Contacts are single pole, double 
throw, rated at Y% omp., 110V 
A.C. non-inductive load. 


) years experience, and com 


Write for details on 
plete Development, Design En- 
KURMAN LINE OF RELAYS gineering, and Manufacturing 


KURMAN MICROPHONE HUMMERS facilities are at your service. 


KURMAN Seok 


35-18 37th STREET © LONG ISLAND CITY 1, N. Y 


at 
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Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Quarries: 
Portland, Maine ’ Monson, Maine 


FOR SALE 


1 — Federal P-4, 12” throat 
air operated 700 KVA capacity welder 


Complete accessories, including 65 series capaci- 
tors; special wiring for timer; pulsation sequence 
panel with interlock; and over voltage control. All 
equipment in excellent condition. Available imme- 
diately. Contact Purchasing Agent, National Elec- 
tric Products Corp., 1200 Fulton Building, Pitts- 
burgh 22, Pa. 


MARCH 1946 





\) GIBSON 


PROVIDES CONSISTENTLY 


EFFICIENT SERVICE 


Regardless of the number of electrical contacts 
you may require, Gibson maintains a high standard 
of service. In addition to submitting samples and 
quotations we will cooperate fully in solving prob- 
lems of design, including selection of materials, 
form of contact, and method of assembly—how- 
ever small your order. And our plant capacity en- 
ables us to make prompt shipment on orders of 
large volume. 


The keynote of Gibson service is personalized 
attention. Consult us for quick answers to 
your contact problems. Catalog upon request. 
SYP HHT va ame 
MUEICIE Giason Ecectric COMPANY 


8349 Frankstown Ave., Pittsburgh, Pa. 
(A LA Ah 





A sure 
sign of 


SPRING! 


NUMBERING MACHINES 
FOR STAMPING INTO METAL, ETC. 
STAMP NUMBERS, etc. Quickly—Neatly. Perfectly Aligned. 


Shank for Hand or Press and with any number of wheels from 3 to 20. 


also 


IMPROVED TYPE HOLDERS 
for stamping into Metal, etc. 


Hand or Press style. Type can be easily, quickly 
loaded and unloaded. Simplest construction... 
Just a sturdy pin holds 
the type securely. No / 
screws nor springs. Su- 
¢ % 2 27 Cs : per-quality steel type 
PHOTOMICROGRAPH \ 220 5 Sa: 58090 79 | made — 
of typical CMP annealed spring ' 9 =3 al anh ” mean 
steel, showing well spheroidized a und teteecs 
structure with even carbide size . 
and distribution . . . X500 mag. 


- nectse control ot spheroidization 


during spring steel production assures your 
hardening process success —the result you Model No. 70 
desire for product perfection. And well sper- — 
oidized annealed spring steel is what CMP 
consistently delivers — uniform carbides, 
uniformly distributed. 


CMP pioneered in precision cold rolling 
and annealing practices and has continued 


Write for 
Bulletin 
EM 70 





NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 


this specialized development in all phases of 
carbon and alloy strip steel manufacture. It 
means you can count on valuable assistance 
from the start in meeting your spring steel 
requirements. Phone or write CMP today. 


COILS UP TO 300 LBS. PER INCH OF WIDTH 


EXTREMELY CLOSE TOLERANCES 
WIDE RANGE OF PHYSICALS 
ste 


THE COLD METAL 
PRODUCTS co. 


CARBON AND ALLOY GRADES 
YOUNGSTOWN 1, OHIO 
Sales Offices: NEW YORK © CHICAGO + DETROIT 
ST. LOUIS * BUFFALO + DAYTON + LOS ANGELES 


Areas ff 


GIVES MAXIMUM PRODUCTION PER TON 











aye 
COMPOUNDS 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard St. 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 

Coils, Transformers, Condensers. 
For Potting 


Radio Transformers, Light Units, 
Loading Coils, Condensers. 


SKOKIE, ILL. 


FASTER and BETTER 
WIRE STRIPPING 


in 1946 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 19 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


1729 Eastham Ave. 


WIRE STRIPPER CO., (’Cieveiona, onic 
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G-E LAMINATED PLASTICS 


FABRICATED TO YOUR SPECIFICATIONS 



















G-E Textolite sheets, tubes and rods 
are fabricated in an almost unlimited variety of 


sizes and shapes, and the General Electric 





Company has the necessary equipment to do 
this rapidly and economically—lathes, saws, 
shears, punches, hobs and mills... . even 


specially designed machinery to speed up and 


Oe 


lower the cost on large production runs. 


And bccause there are over 50 grades 
of G-E Textolite to select from, each having 


an individual combination of properties—elec- 


trical, mechanical, chemical, thermal—you get 


a grade that fits your needs. 


Correctly machined and made of the 
right material for your application, you can be 


assured that when G-E Textolite fabricated 





parts reach you they will do the job. 
oe 
Let us know your requirements. Write 


to Section J-2, General Electric Co., Plastics 
Divisions, One Plastics Ave., Pittsfield, Mass. 





G-E TEXTOLITE IS SUPPLIED IN THE 
FOLLOWING FORMS: 


Sheets, Tubes, and Rods Molded Laminated Parts 





Fabricated Parts Post-Formed Laminates 
4 Nameplates Translucent Laminates 
G-E Textolite tubing is shown being threaded to exacting Low-Pressure Molded Parts 


mechanical and electrical specifications for radio coil forms. . CD-46-E2 





MARCH 1946 





ONE OF THESE DAYS 
He’ll Catch Him! 


Yes, Supply will eventually catch up with 

Demand and we'll be out of the most hectic 

experience of all time. And we'll certainly 
welcome the change. For, once again the principal part 
of our service will be helping our customers to get 
business — by assisting with product designs, making 
tests, and working out refinements that will better 
meet competition or increase profits. This is the con- 
structive work we like to do. 


Meantime, it is still RUSH with us. If your order seems slow in 
arriving, believe us we are also worrying about it, and before 
long you will have it. 


THE PECK SPRING CO., 12 GROVE AVE., PLAINVILLE, CONN. 


SPRINGS & SCREW MACHINE PRODUCTS 


WAIT TONUMUMUT 


= ZABLE LLOE_ELI_I_—E I 


MINIATURE A. C. RELAYS | 


You'll lower production 
costs yet increase qual- SIZE: 1%" x 134" x 14” 


ity and efficiency with TYPE MR-11* 
DRAKE Socket and ‘ “SAMPLE 110 VOLT A. C. RELAY $1.59 


Pilot Light WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVE. DAYTON 3, OHIO 


Jewel 
Assemblies. Get the 
benefit of our patented 
features . . . of high 
speed precision meth- 
ods and machinery de- 
veloped thru 15 years 
of specialization. Every 
conceivable type 
offered in standard 
and special designs. 
Refer to the newest 
DRAKE catalog for , 
complete information. | 7 gas ‘ Gis ead 
Do you have a copy? | 





Mele) Lo) 8d 13 
for every application 
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YOU BENEFIT FOUR WAYS 
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As these graphs show, Wagner repulsion-start induction motors combine | v 
the most desirable operating characteristics of the repulsion motor and poate aS ee af \' 
the induction motor.-Figure 1 shows the speed-torque-current character- 
istics of a repulsion motor while Figure 2 is for an induction motor. Note \% 
that when the unshaded portions of these two graphs are combined, the | | ded 
most desirable characteristics of both are retained in the new graph, —— een ere 
. . * 2 ny ¢ 
Figure 3, which shows the performance curves of a Wagner repulston- 
start induction motor Percent of Synchronous Speed 
Figure 3 


These benefits to you, as a user of Wagner repulsion-start induction motors, 
result from this happy combination of the best features of two types of motors: 


Desirable Features of Repulsion Motors 


1. High starting-torque enables them to start high-inertia loads and 
accelerate them smoothly 


2. Lowest starting-current of any type of single-phase motor, therefore 
least likely to cause light flicker. 


plus 


Desirable Features of Induction Motors 


3. Fairly constant and high operating speed at all operating loads. 
4. Fairly flat efficiency curve over wide operating range. 





Wagner type RA motors are truly “general- 
application” motors. They are particularly 
suitable for driving machines with high- 
inertia, machines involving excessive fric- 
tion in starting, and, in pnaels loads 
requiring motors capable of exerting high 
starting-torque with relatively low start- 
ing-current. 

Wagner type RA motors embody the latest 


improvements in single-phase motor de- 
sign. This means that the user of RA 


motors gets the best motors for the job 
with long life and dependability built into 
every part. 


For a complete description of Wagner 
Repulsion-Start Induction Motors, as well 
as all other types of Wagner single-phase, 
polyphase, and direct-current motors, ask 
for Bulletin MU-185. Address your re- 
quest to Wagner Electric Corporation, 
6454 Plymouth Ave., St. Louis 14, Mo. 


Other WAGNER PRODUCTS for Industry: » AIR BRAKES e BRAKE LINING « ELECTRIC MOTORS e HYDRAULIC 
BRAKES e INDUSTRIAL BRAKES « INDUSTRIAL BRAKE CONTROLS e NoRol e TACHOGRAPH e TRANSFORMERS 


Consult Wagner Engineers on all Electric Motor Probtems 











Sales and Service Branches: ATLANTA 3 - 





BALTIMORE 18 


od F 
46-4 


CHICAGO 16 


+ BOSTON 15 +. BUFFALO 8 - 


CINCINNATI 10 » CLEVELAND 15 + DALLAS 1 + DENVER 2 + DETROIT 2 - HOUSTON 2 - INDIANAPOLIS 4 


KANSAS CITY 8 - 
OMAHA 2 «+ PHILADELPHIA 8 - 
SAN FRANCISCO 3 - 


LOS ANGELES 15 » MEMPHIS 3 - MILWAUKEE 2 - 
PITTSBURGH 13 + PORTLAND 9 - 
SEATTLE 4 - SYRACUSE 2 + TULSA 3 » WASHINGTON 5 


MINNEAPOLIS 4 - NEW YORK 7 
ST. LOUIS 3 + SALT LAKE CITY 1 


In Canada: WAGNER ELECTRIC AT LEASIDE, ONTARIO 


Wagner mofor parts are available at 350 Wagner-owned and contract repair shops. 
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complete plastic production... 


\ 


all under one roof 





Printloid is a four-in-one out- 
fit that brings you complete 
plastic fabrication in one is 
plant. Experts handle your 
job from the initial design 
through final assembly. 
Results? No shoppi 
around, no wasted time. 
stead, better design, uniform 
control and lower costs with — 
Printloid engineering super- 
vision at every step of the job, _ 















FORMING 
Radio Dial windows are a Print- 
loid specialty, and we have made 
millions for the country’s largest 


PRINTING AND DIE CUTTING 
Limitless possibilities of print- 
ing, from line cuts to four color 
process printing, are yours at 


radio manufacturers. Printloid 
has worked for 

every industry, (<7) 
producing fin Sz 
ished products a as 
as well as sub- = 
assemblies. 















mm 
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MACHINING 



























Printloid. Die Cutting facili- 
ties range from 
steel rule dies 
to hydraulic 
presses for 
heavy plastic 
sheets. 


——_—_—— - ee me eee ee 


DESIGN AND 


Printloid is ex- <) Be ASSEMBLY 
perienced in pre- GS? Ly y Printloid ex- 
cision work to ‘e Y perts work to 
.001” in all ma- — your specifica- 














chining and finishing operations. 
Typical of our complete facilities 
is 2% inch through spindle lathe 
capacity for machining. 


tions or execute your original de- 
signs. Displays have been created 
for leading national advertisers. 
Our engineers invite you to con- 
sult them on your problems. 


PRINTLOID, INC., DEPT. L. 
4 4 


93 Mercer Street, New York 12, New York 
PLASTIC FABRICATION 


ELECTRICAL MANUFACTURING 





The new Printloid catalog tells the 
story of complete plastic production un- 
der one roof. Includes a useful Plastics 


Glossary. Write for your copy. 

















Type 2462F is designed for 
relatively low wattage, and it 
fits into an exceptionally small 
space. From the back of the 
panel it measures only %4 of 
an inch. 

Its terminals are ideal for 
easy, rapid crimping and sol- 
dering. 

The shaft and bushing are 
fully insulated from the con- 
tact mechanism, so the rheo- 
stat can be mounted on a metal 
panel. And this little 10 watt 
rheostat is tested for 1500 volt 
breakdown. 

Other types of Hardwick- 
Hindle rheostats, and our 
many resistors offer you val- 


uable exclusive advantages 


also. 
Write today. Our engineers 
are always at your service. 


A MOST COMPACT RHEOSTAT 





ACTUAL SIZE OF RHEOSTAT 


HARDWICK, HINDLE, (NC. 
RHEOSTATS and RESISTORS 

Subsidiary of THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. ESTABLISHED 1686 U.S. A. 








(Send for Trial Offer RUBYFLUID, 
Paste & Liquid!SOLDERING FLU 


Rubyfluid paste and liquid flux wets out freely—properly pre- 












pares metal to give solder firm hold. Free of harmful or 

Fl objectionable fumes—easy and economical 
to use. Send 
today for generous trial offer. 


THE RUBY CHEMICAL CO. 
y, © S. McDowell St. 


25¢ in coin or stamps 


Columbus 8, Ohio 





nanuie and paper ab 


NEUTRELEC is uniform in its ability to resist the flow of electricity, 
Entirely free from weak spots, pin holes or imperfections. Perfect: for 
sqvore, rectangular or round tubes. Write for complete information. 





Made by PAPER MANUFACTURERS CO., Philadelphia, Pa. 


MARCH 1946 








FORM DIPPED PARTS 


Synthetic Rubber Articles 
Any Shape, Size or Quantity 
Fabricated Without Costly 
Molds or Tooling Delays 


Today when the ultimate in speed is too slow, we 
offer a streamlined process for the production of 
parts fabricated from rubber or rubber synthetics 
at low cost and quick delivery .. . not a new, 
untried method, but one that has proven its merit 
over a four year period and thousands of man- 
hours. 


ie greg 


Illustrated above are a few of the parts fabricated 
by the Arco method . . . Complete Ignition System 
Insulation . . . Distributor Cap . . . Gear Shift Cover 

. Switch Relay Cover . . . Oerlikon Gun Muzzle 
Cap ... Gas Mask Tubing ... Solenoid Cover .. . 
Hydraulic Brake Switch insulation. 


) tes hie 


Consult our engineering staff to aid you in the 
development of insulating parts of rubber or 
rubber synthetics. No obligation on your part 
for consultation. 


Samples on Request 


UTOMOTIVE RUBBER COMPANY 


8605 EPWORTH BLVD. * DETROIT 4, MICHIGAN 
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4000 FRAME MOTOR 


1/2 HP at 3900 RPM 


The output—the weight—the 
size—of these 4000 Frame Motors are features 
well worth remembering. Every adaptation 
of the standard design is engineered for 
the precise requirements of an aircraft, 
portable, or industrial application. 


ELECTRICAL MECHANICAL 
compound-wound Ventilated or enclosed types 
Base or flange mounting 
Operation in any position 
Low space factor 


Watts, Output, Con. (Max.) 

Torque at 3900 RPM = (ft. Ibs.) 

Torque at 6000 RPM (ft. Ibs.) 

Speed Regulation 

Lock Torque (ft. Ibs.) 

Volts Input (min.) 

Volts Input (max.) 

Diameter 

Length Less Shoft 

Shoft Dio. (mox.) 
(Ibs.) 


TESTING 
TRANSFORMERS 


Dongan_ high potential 
testing transformer for 
insulation break-down 
tests. Equipped with 
primary switch, _ pilot 
and safety light. Ca- 
pacity 250 V. A. Pri- 
mary 115 or 230 volts, 
60 cycle. 


: Dongan Spec. #7692A — Secondary 2500 
Write moximum in steps of 100 volts 


for Dongan Spec. +7692B — Secondary 5000 
Complete maximum in steps of 200 volts 


Information Dongan Spec. #7692C — Secondary 7500 
maximum in steps of 200 volts 


DONGAN ELECTRIC MFG. COMPANY 


2979 DETROIT 7, 


ee 7 DONGANR MICH. 


LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION 


¥%& For RADIO Communication Use. 


% HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture. 


%& Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 


UNE Seaaenia ES 


SOLDERLESS 
& SOLDERING 


SQUARE OR ROUND 
END... ALL TYPES 
AND SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 


ELECTRICAL MANUFACTURING 








1. THICK COPPER DEPOSIT 
2. SMOOTH SURFACE 
3. WITH SPEED! 


UNICHROME ALKALINE COPPER PLATING combines all three! 





NE user of Unichrome Copper gets 

a .001-inch deposit on a steel prod- 

uct of difficult shape—in 25 minutes! 
Another deposits a .0003-inch copper 
plate over assorted zinc die castings 
for the automotive industry—in 11 min- 
utes—and the copper deposit is so 
smooth that it goes directly to the 
nickel tank without buffing! In these, 
and other similar cases, work comes 
from the tank in glistening perfection 
..-no pitting, nodules or burns visible. 
Unichrome Copper has proved itself 
in plating all types of work—steel, zinc, 
aluminum—manually processed or fully 
automatic. It speeds up production two 
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ways: high current density cuts plating 
time...smoothness of ductile deposits 
cuts buffing time. You’ll find it buffs to 
high lustre with /ight pressure — also 
saving copper and buffing materials. 


An outstanding development of the 
United Chromium Research Labora- 
tories, Unichrome Copper is now being 
used by well-known concerns through- 
out industry ...by automobile, air- 
craft, electrical equipment and appli- 
ance manufacturers, and others. We 
will gladly give you full details to show 
you why Unichrome Copper is being 
specified for installations of over 10,000- 
gallon-capacities. Write for leaflet UC. 


Other Advantages 
of Unichrome* Copper 


@ Mildly alkaline, non-corrosive bath easier on 
racks and equipment 


@ Easily-controlled solution is non-gassing, con- 
tains no cyanide — presents no ventilation 
problems 


@ Moderate temperature operation—cuts down 
heating losses 


@ High anode current densities—fewer anodes 
@ Copper deposit is clean—requires no activation 
@ Excellent for zinc die castings 

@ Especially suited to aluminum plating processes 


Unichrome Alkaline Cofeper 
ma" UNITED CHROMIUM 


: INCORPORATED 
51 East 42nd Street, New York 17, N. Y. 
Detroit 7, Mich. - Waterbury 90, Conn. - Chicago 4, Ill. - Dayton 2, Ohie 


OTHER U. C. PRODUCTS AND PROCESSES: Chromium Plating + Porous Chromium + “Unichrome Dips + “*Unichrome Strip + *Anozinc Compounds 
*Unichrome Rack Coating * *Unichrome Stop-Off Lacquers and Compounds - *Unichrome Clear and Pigmented lacquers * ‘“*Ucilon Protective Coatings 


"Trade Mark Reg. U.S. Pat. Of. 
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%& Make sure your product will give steady, unfailing, long term 
performance in highly competitive reconversion markets. Equip 
with coils and transformers of correct electrical and physical 
characteristics such as produced at the Gramer Company and be 
assured of INCREASED SALES through superior performance. 
Let us prove the Gramer pledge of “One Good Turn—or a 
Million” can mean quality, in any quantity, at the right price! 


TRANSFORMERS 


A wide variety of fully enclosed trans- 
formers, ranging in size from a few watts 
to several kilowatts capacity are regular 
items of manufacture. Smaller units, such 
as filament transformers, audio transform- 
ers and filter reactors are often mounted 
in channel frames either with or without 
side shells. 








Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive ‘“Gracoil” line regularly 
produced by Gramer. 


COILS ano CORE ASSEMBLIES 


Every “GRACOIL” is wound to a speci- 
fied number of uniform turns from pre- 
cision gauged wire. Every “GRACOIL” 
is fully insulated, thoroughly impregnated 
and properly laminated when supplied as a 
complete transformer. The most rigid 
inspections and tests make sure that each 


“GRACOIL” is worthy of the name it 
bears! LAYER-WOUND COIL 


COIL & CORE ASSEMBLIES INCLUDE: | 


Eee eee, Armature - Feld ~ Choke - Balance - In | 


duction - Magnetic-Reactance - Re- 


ML T@ We | See Se Toe 


§ 1719 WEST PICO BOULEVARD RELAY COIL 


y Ne tse tT Let competent “GRACOIL” engineers make 
“ WwW R i T E specific recommendations for you. 


f EXPORT DIVISION: FRAZAR & SE 
apnea THE GRAMER COMPANY 
Clectrical Coils and JSranstormers 
2734 N. PULASKI RD. CHICAGO 39, ILL. U. S.A. 
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Versatility 
in PLASTICS 





Our production of molded plastics 
includes unusually large assemblies with complex 
metal inserts and wiring; we also make precision 
molded parts as illustrated. These widely diversi- 
fied plastic products and parts may appear to be 





















wholly unrelated, yet both types of work depend 
upon plastics engineering. The experience of the 
plastics chemist, the technical skill of the molder, 
contribute to product improvement thru the proper 
use of plastics. You may feel that your product re- 
quirementsare ‘different’—that they cannot besolved 
with plastics. We suggest that you let us consider 
the possibilities of a plastics application. New plas- 


Chat inline: Meili aa taal tic materials developed during the war years and 
iy , Dp improved molding techniques, now available, in- 
plastics in relation to your requirements - rr ee : Sy 
ind the product improvement desired. [AW crease the versatility of plastics. For information on 
é J . 
“REG. U.S. PAT. OFF our plastic services, write for Folder File EM 3. 





a 


PLASTIC MANUFACTURERS = 


INCORPORATED H 
STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2— 805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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What materials and parts were specified 
for this electrical product? 


You'll find Pity answer in the listings 
below—components of the NORELCO 
Geiger-Counter X-Ray Spore 


ALLOYS 
ALLOY & TOOL STEELS 
ALUMINUM 
ANODES 
ASBESTOS 
BEARINGS 
BLOWER WHEELS 
BRASS 
BRONZE 
BUSHINGS: 
CAPACITORS 
CASTINGS 
CERAMICS 
CIRCUIT BREAKERS 
cOILs 
CONTACTORS 
CONTACTS 
COPPER 
COUNTERS 
DIALS 
DRIVES 
ELECTRICAL SHEETS 
ELECTRONIC CONTROLS 
ELECTRONIC TUBES 
FANS 
FASTENINGS 
FELT 
FINISHES 
FUSES 
GASKETS 
GEARS & PINIONS 
GLASS 
GROMMETS 
INSTRUMENT PIVOTS & BEARINGS 
INSULATION MATERIALS 
INSULATORS 
LACQUERS 
5 LAMPS 
LUGS 
T? develop an instrument like this X-Ray Spectrometer MAGNET WIRE 
takes plenty of engineering savvy. It calls, too, for an eyes 


: : MOLYBDENUM 
understanding of the many different materials and compo- MOTOR (MINIATURE) 


nents which must be integrated into such a product—every- NAME PLATES 


thing from alloys to X-ray tubes. eee ee cuatrescn ae 


Check the specifications of the Spectrometer against the - cea a 
editorial and advertising pages of Electrical Manufacturing s PRE-FINISHED: METALS | 
. . any issue will do. Observe how closely this business 
publication parallels the technical information needs of the 


men who designed the product here illustrated. 


This same close matching of reader interests exists with re- 
spect to designers of all other electrically operated machines, 
appliances and equipment since the development of such 
products involves the same basic engineering principles, the 
same common specification problems. 

This mutuality of interest explains 
why Electrical Manufacturing is as 
“personalized” in its appeal for the 
makers of packaging machines, for 
example, as for the makers of vac- 
uum cleaners, radio transmitters, 
molding presses, or any other elec- 
trical product you might name. 


THE GAGE PUBLISHING COMPANY « Publishers to Industry Since 1892 « 1250 Sixth Avenue, New York 20, N. Y. 
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“ANOTHER LINDSTROM PRODUCT” 


Rotor assemblies, consisting of lamina- that has made Lindstrom motor and 
tions blanked out on our specially transformer laminations so popular is 
designed dies, and held firmly in place attributable to the fact that we make 
on the shaft with the Lindstrom pat- our own intricate dies 





ented washer. They come to you and tools to rigid specifi- 


complete—ready for cations. 
winding—no staking or an ae 
: In addition to laminations 
notching necessary. 
we make copper segments 


The high standard of workmanship for commutators; also brushholders. 


SEND US SAMPLES OR BLUEPRINTS FOR ESTIMATES 


Turn your lamination troubles over to 


THE LINDSTROM CO. 


BRIDGEPORT 5, CONN. 


Illustrations showing two types of lamina- 
& tion dies made in our own shop — 
LINDSTROM way 
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|For SPEEDY, UNIFORM DRYING 


See) BURNLEY | ann sacing.... look into 
“sumsier,| aravorite || NALCO wene LAMPS 


OU Te FOR 45 YEARS 


Coy , | 
MAKES SOLDER FLOW 


Ap 


ed b 
Undereriter” Labereteries QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 




















The radiant heating en- 
ergy of Nalco Infra Red 
units cuts drying and bak- 
ing time from hours te 
minutes. This low cost 
method increases produc- 
tion and reduces costs. 





Finishes, coatings or seals 
are properly dried, or 
baked to produce a su- 
perior product. 


Illustration above shows 
drying of varnish coating 


give your oolt bases these on armatures in conveyor 
superi oven—producing a superior 
More turns in same space— coating in minutes in- Apailable in self-reflecting, inside- 


space for same wire— stead of hours. silvered or clear glass types: 


Send for free booklet “Drying Problems Made Easy” 







wound for 
SUPER-INS TION. 








k 
<0 ES _ teens Sen, Samat NORTH AMERICAN | 
PREC ISION PAPER ru BE tL Electric WLI 

SO DIELECTRIC PAPER TU 
mee Bas TORS fe i 47 Te 1082 Tyler St., St. Louis 6, Mo. | 
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@ Acompact, precision temperature con- 
trol unit. 


@ Fast reaction time of the Midget 
Thermoswitch produces instant 
temperature control action. 

@ Short-heat transfer path eliminates 
effect of heat gradients. 

@ Maximum load rating 200 watts — 
110 volts A.C. 

@ Vibration-proof — firm ‘construction 
minimizes effects of vibration. 

@ Positive action — minimum internal 
transfer lag. 

@ Built-in anticipation — no loss in con- 
trol with increase in electrical load. 

@ Extremely low differential minimizes 
temperature under-shoot and over- 

shoot. 
















































THE MIDGET THERMOSWITCH 


is available with several types of mounting 
facilities for easy installation in various 
applications. 
*Designed for applications where space 
requirements are limited; midget-size— 


smaller than a cigarette . . . light- 
weight — less than an ounce. 
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308 


THE NEW FENWAL 
MIDGET THERMOSWITCH 


FOR TEMPERATURE CONTROL 































tee You Know Your 


Si 3 Vthameaet PS 
Se 4 


Even if you are uncertain as to what you ee eis your 
coil problems to Davis. As designers of coils for an 
exceptionally wide range, Davis 
engineers are equipped to counsel 
you on special as well as conventional 
requirements. With greater effi- 
ciency, and cost-saving. 


TWO LARGE PLANTS 
OVER 30 YEARS EXPERIENCE 









Send us your specifications for quo- 
tations on any quantity, large or 
small. We are geared to give your 
work the earliest attention. 






Wire or write 
DEAN W. DAVIS & CO. 


Precision-made coils for every 
electrical purpose. 


1006 First St., Kentland, Indiana 


Factories in Chicago and Kentland 
















Maywe assist you with your thermal control problem? 


FENWAL, INCORPORATED 
ASHLAND, MASSACHUSETTS - 


THERMOSWITCHES FOR COMPLETE TEMPERATURE CONTROL 










worn PAPER TUBES 


for Coil Cores 


Square @ Rectangular @ Hexagonal 
Triangular @ Round @ _ Half-Round 










Send for Arbor List of over 1000 sizes 
PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wzyne 4, Indiana 


in Washers 9 


Especially important in electrical products, 
where VIBRATION is an enemy. 


QUADRIGA QUALITY WASHERS 


Made exactly to your specifications for 
greatest precision. PROMPT DELIVERY 
any washer material, any type, any quan- 
tity, large or small. 

Also SMALL METAL STAMPINGS, any 
design. 

Send for QUADRIGA Catalog. Many pho- 
tographs. Valuable engineering data. 


BCG TE Lae Co 
WASHERS pA te aie aT er 
215 West Grand Ave. e Chicago 10, Illinois 
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k a gift horse 
in the mouth 
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Courtesy may deny too close scrutiny of a gift but 
certainty demands detailed inspection of a purchase... 
as in the instance of mica. Be sure it is Macallen Mica 


. . standard for more than 50 years! 


When you think of MICA think of MACALLEN 


wv ¥ 
~ 

* 
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Fast & Firm 


Fast in assembling and firm in grip, these ALLEN 


hex-socket screws save time and simplify design for ma- | 


kers of motors, motor-driven machinery and appliances. 


SAVE TIME because hand- 
ily reached with Allen hex 
keys in the hardest-to-get-at _ 
places. Small screws can be 
held on end of the key and 
threads engaged in the tap- 
ped hole without fingering- 
in. Adapted to high-speed as- 
sembling with power drivers. 


SIMPLIFY DESIGN because 
Allens’ greater strength per- 
mits use of smaller-size 
screws, accommodated by 
smaller flanges, lighter parts. 
Accurate threading to a 
high Class 3 fit further adds 
to holding-power in com- 
pact designs. 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. 


THE ALLEN MFG. COMPANY 


me 553 


HARTFORD, ook 0 F 


This is What Happens 
When a WELD-BILT Hydraulic 
Lift Truck Strikes a BUMP... 


Only ONE Wheel 
Leaves the Floor 


While on MOST Lift Trucks 
BOTH Front or Back Wheels Go 
ad — Tilting Load, or Making 

Steering Difficult 


WELD-BILT TOGGLE ACTION FRONT 
AXLE PREVENTS THIS 


— Keeps Truck Level as Front Wheels Absorb Platform Tilt 
Without Strain on Front Steering Spindle . . Avoiding 
Damage from Jar or Vibration — Floor Wear and Tear — 
Makes Trucking Easier, Faster. 


| 7 "Weld-Bilt” 
HEAVY DUTY 
HYDRAULIC LIFT TRUCKS 


— Built in Capacities of from 
1; 6,000 to 10,000 Ibs. Narrow 
i and wide models. 


Portable Elevators 
2&4 Wheel Trucks 
Tiering Machines 
Hydraulic 
Lift Trucks 


Barrel 
Trucks & Racks 


Complete Descriptive Foider of WELD-BILT Handling 
Equipment sent upon reavest. 


WEST BEND EQUIPMENT CORP. 


233 WATER ST WEST BEND, WIS 
MATERIALS HANDLING ENGINEERS 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


aS Parts, Assemblies, etc. Embessed 
Stemped Bey ~ Fy Senmentieal sembeed ‘e 


specielty. Shenk tege for customers whe prefer to 40 thelr own 
Write fer Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-236 NEWPORT, KENTUCKY 


TER MIN Gee For Electric Wires 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 


ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R. I. 


SRB cancer 
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@ For reasons of insulation, appearance, or economy, 
itis often desirable to replace metal parts with molded 
plastics parts. As a general rule, parts should be 
redesigned to take full advantage of plastics benefits 
—and with due regard to plastics limitations. 

An example is the liquid level indicator for de- 
icing fluid. This ingeniously simple aircraft instru- 
ment is an accurate magnetic recorder. Its gear sup- 
port and housing were originally die-cast. The in- 
strument maker, Boston Auto Gage Company, 
brought to General Electric the problem of molding 
these two parts in plastics. 


Redesign of gear support from 
its original skeletal form ob- 
tained flow for the molding 
material and the required me- 


chanical strength. The molded 
plastics gear support weighs 
31 per cent less. 





G-E engineers specified a phenolic molding com- 
pound, which was approved for its resistance to de- 
icing and anti-freeze solutions. The moldability of this 
material and its inherent mechanical strength were 
factors in redesign of the parts by G-E engineers. 
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DESIGN PROBLEMS !N MOLDING PLASTICS PARTS 







{ 


peat 


REDESIGN PARTS FOR FULL PLASTICS ADVANTAGE 


Redesign of these parts for molding in plastics met 
all engineering requirements. 


G-E engineers departed 
from the flanged form of 


the metal gear housing 
and beefed up the plastics lll ia... 


collar for strength. And 
they introduced a new de- 
sign feature—lugs for 
wrenching. 


MOLDED 
PLASTICS 





To be recommended for your use by General Elec- 
tric, plastics must do the same job as another material 
for less money . . . or must do a better job for the 
same money . . . or must do a job no other material 
can do. Bring any plastics problem to General 
Electric—the world’s largest manufacturer of fin- 
ished plastics parts. And get an unbiased answer 
from G. E.’s complete plastics service. “Designing 
Molded Plastics Parts’—a helpful booklet—will 
be sent to you on request. General Electric Co., 
Section I-3, 1 Plastics Avenue, Pittsfield, Mass. 


GENERAL @ ELECTRIC 


CD 46-H! 


EVERYTHING IN PLASTICS 
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@ You will find Klein Pliers 
in the hands of electricians and 
good workmen everywhere. 
They have learned through 
experience thata hundred times 
a day—in a hundred ways— 
a pair of Kleins will help them 
get the job done—in a hurry. 
The sturdy 201-N.E. type is 
ideal for getting into confined 
spaces and the rounded nose 
will not nick wires. It is made 
in five sizes: 9,8, 7,6 and 5 inch. 


i 1 tbe) Pr co bhai 


The complete Klein line also 
includes long nose pliers— 
with and without cutting knives 
—duck bill pliers, curved nose 
pliers, side, end and diagonal 
cutters—a host of tools to meet 
almost any need. 

Check with your supplier or 
write for the complete Klein 
catalog today. 


MFG 
Th 


ho 





my 
re uate 


ASK YOUR SUPPLIER 


The Klein Pocket Tool Guide 
showing the Klein line and con- 
taining useful tables and informa- 
‘tion will be sent without charge. 
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3200 BELMONT AVENUE, CHICAGO 18 ILLINOIS 


ELECTRICAL MANUFACTURING 















Li gotwes ght 


@ A compact, light- 
weight time delay re- 
lay. Setscrew timing 
adjustable from a 
fraction of a second 
to several minutes. 
For alternating cur- 
rent or direct current 
operation. Informa- 
tion and literature 
on request. No obli- 
gation. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


v v 
ELIZABETH A G A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 














SOL-REX 


REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 











HERZOG 


MALS ado LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND CITY 





ELECTRICAL 
CONNECTORS 
* 2 


2 . 
out and mail 
illustrated catalog. 


Scientifically built to Fill for 48-page 


electrical energy in 
products. 


link 
your 


Economical . . . 
quality all ways. 


dependable 


Pure me drawn to size 
in the ILSCO plant to insure 
precision. 


ILSCO COPPER TUBE & PRODUCTS Inc., Cincinnati 27, Ohio 
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WE'RE BLUSHING 
US 


Because of what others are 
saying about the new 


























“Very interesting, well compiled, and 
the 1 net prices appealed to us. 
-L.H. Co., Salt Lake City, Utab 


“A masterpiece of its own.” 
— C.S. Co., St. Louis, Mo. 


“Congratulations because you cer- 
tainly have done a swell job! We 
were very much surprised to find that 
your line was as complete as it is.” 

— L.A.B. Co., Baltimore, Md. 


“Truly a work of art.” 
— J.E. Co., Staunton, Va. 


“The best we ever laid eyes on. 
— H. Industries, Chicago, Ill. 


“It’s a humdinger.” 
rR. Co., Chicago, Ill. 


““A very valuable asset to our file, and 


Let our “Net Price Catalog”’ 
be your guide to fasteners and 
prices. An up-to-date encyclo- 
pedia and specification chart 
for every purchasing agent 
and engineer. 


MANUFACTURERS SCREW PRODUCTS 
212 W. Hubbard St., Chicago 10, Ill. 


It’s Faster to Phone — WHitehall 4680 
Standardize on STRONGHOLD 
ee ee ee 
1 PASTE THIS COUPON ON YOUR LETTERHEAD AND MAIL! I 
MANUFACTURERS SCREW PRODUCTS ' 
212 W. Hubbard St., Chicago 10, Ill. I 
Please send me a copy of the new STRONGHOLD “Net Price Catalog.” 


you may feel confident that we will 
—1.C. Products Corp., South Bend, Ind. 
“Certainly unique. Congratulations to 
you on stepping away from the cus- 
tomary ways of doing things.” 
“Wish to compliment you on its skil- 
ful me ag 

“Something we have been looking for 
for some time. 


use it to good advantage.” 
R * ; & — W.F. Mfg. Co., Cincinnati, Obio 
— J.B.G. Mfg. Co., St. Louis, Mo. 
— M. Inc., Savannah, Ga. 
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CITY, NTS SEs ci cere cs 0 c ctaeie sie Ge BP EOE Oe Sob eds 
Please send a few samples | Please quote prices as per 
of your products. attached request. 
[] Check here if you would also like a free copy of our “Pocket 
— Library of Engineering Data,’”’ a handy, finger-tip reference to 
technical information every user of fastener products should have. 
we cae oe Se ee 
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AND CONTACT MATERIALS 


Our specialization in the precious metals covers a period of: almost three 
quarters of a century and the amount of experience and skill acquired has given 
us a “know how” that can be attained by no other means. 

When you use Baker contacts and contact materials, for any type of duty, either 
light, heavy or in between, you may always feel confident that they have been 
made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 
for light assemblies and sub-assemblies for the electrical, electronic, refrig- 
eration, heating and other industries and to’ make small instruments and 
instrument parts to specifications. 


BAKER & CO., INC. 


113 ASTOR ST., NEWARK 5, N. J. “A 
_ NEW YORK SAN FRANCISCO CHICAGO gg 





Solve your fastening fi Sherman 


, Specializes in mass production 
tl rN of precision made lugs, termi- 
nals, fuse clips, and other 


electrical fittings. 


Write for a quotation on your 
requirements. 


H. B. Sherman Mfg. Company 
Battle Creek, Michigan 


Economical and easier to use, 

vRIV-LOK Pins are being used in 

more industrial fastening and pinning 

applications every day. Drill a hole and 

drive in the pin for a positive, self-locking application. Low 

unit cost, combined with speed and ease of installation make 

Driv-Lok Pins the most economical fastening and pinning method. 
Four grooves impressed in pin produce 
8 flutes which provide an expanded 
diameter a few thousondths lorger 
thon nominal pin diameter. When 
pin is driven, flutes obtain a resilient, 
self-locking purchase on hole wall 
which is virtually shock and vibration 
proof. Driv-Lok Pins are available in 
codmium plated standard and semi- 
special design to meet every specifi- 
cation. Special finishes and materials 


can be furnished on request. LU FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Write for NEW Catalog Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 


Voltage Tube Sockets. Iron Core KF Chokes, Quortz & Polystyrene 
Insulation i 


DRIV-LOK PIN COMPANY Sat Undies Goan oe fenke esi 
563 W. Washington Blvd. Chicago 6, III. Hatt trperges We Meee Te 


~ACHANCE ST MALDEN. MASS 


ELECTRICAL MANUFACTURING 








FRACTIONAL HP MOTORS| WO 7OOQL COSTS 
MADE To MEASURE ON SMALL ORDERS 


a 


























1/100 to 1/6 
hp 
AC only 
Single and 


3 phase If you use flat springs, clips, or wire forms, 


not too complex, in relatively small quantities 
— HERE’S GOOD NEWS! We have set up 
a special “small job” department to give you 
Let Our Engineers Help You | fast service on such orders, up to 5000 pieces, 

; | and DO IT WITHOUT TOOL COSTS! Specially designed 
Quality-built Fractional HP Motors for | “universal” jigs and fixtures enable us to save you both 
general and special requirements. If you | time and money by eliminating elaborate tools and dies for 
have a motor problem, our engineers will short runs. Take advantage of this offer NOW! 





gladly cooperate with you. Write or wire. 
We are also well equipped, of course, to produce coil 


CANATSEY ELECTRIC | or flat springs of any type, as well as stampings, clips, and 


wire forms in large production quantities. When it comes 
ald Ris dig Serene a to accuracy and precision, Reliable is TOPS—and we 
c > f 


have the materials and facilities for quick delivery. 


Complete Catalog on Request. 


rake 


UE 50d ollie 


tric scales: 


actuating | 
devices. 
; — for 
di ma- 10 AMP — for elevators; con- 
: . : veyors; blue 
perature regu- : printing ma- 
cgstoe: fire , chinery: stok- 
alarm ors; £ ; safety 
ail as see ner 


p< 


i devices; com 
road signals. munic ation 
Totall ' d, eo”, 
otally enclose . 
BDURAKOOLS: Par- Double Throw Unit 
‘ate ° 

ented construction in- Also Available 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 

losion- proof! Abso- Ms eh | 
utely silent! a cl 











, are mercur 
senches adaptable to 
OT any control 

9 them! See for 
ea their superior 
performance. 

All sizes furnished 
with or without stand- 
ard tilting mechanisms. 


Geick deliveries! 
Write us today. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohile 


Representatives in Principal Cities 


35 AMP — for 

motor starting: in- 

dustrial furnaces: 

oven controls: 

mining machinery tough j - 

— built for heavy relay required. 
loads. a 5 


YOU CAN RELY ON TERETE 


abe; 


DURAKOOL, INC. 


ELKHART, INDIANA 
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Photo 
courtesy 
Pan- 
American 
World 
Airways 





‘RESISTANCE WINDI 
SMALL SUBASSEM 
| OUR SPECIALTY 


| TRY TUTTLE FIRST 


| for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin SIOIA 


with KESTER Cored Solders : W. TUTTLE & COMPANY © ADRIAN, MICHIGAN 
for Long-Range Performance |DYKEM STEEL BLUE 


@ In the manufacture of everything electrical, as in scores of | Ss T oO P te 
applications on Pan American’s globe circling Flying Clippers, | 

Kester Cored Solders have demonstrated the rugged dependa- LOSSE Ss 
bility and staying powers which help to make equipment trouble- 


wz 
mo 
7) 
= 
z 
0 











| 

| free, cutting service headaches to the minimum. | making dies 

@ Tested, time and again, under all possible operating condi- | & templates 

tions, Kester solder-bonds hold tight—permanently—against | senile liads oe 

shock, vibration, bending, and the contraction and expansion of | a ae cae ouie 
temperature extremes. for the layouts in a 

| few minutes. The 

| @ Kester Cored Solders are virtually mistake-proof and trouble- dark blue background 

} . : makes the scribed layout lines show up in sh lief, d at th 
free as well, for the flux-filled cores are scientifically balanced caine Cane quevents Gael Gah ee ‘aioli Wal eedveny. 
with superior alloys— ready to apply in one simple operation. Write for full information 
@ Kester Rosin-Core Solder, for electrical connections, will not | THE oo: COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 

n Canada: 444 Pacific Ave., Toronto, Ont 


cause corrosion nor harm insulation. Kester Acid-Core Solder, 
for general work, is an ideal all-purpose solder. 












@ Kester engineers, backed by 47 years of practical experience 

. and laboratory research, are at your service any time. They will 
gladly work out any solder problems you may have—and at 
no obligation. 


| KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


7 "9143; 
IA a aAcacaaee 
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SCREW MACHINE PRODUCTS 


AND 
METAL ‘SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 











Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


ELECTRICAL MANUFACTURING 














“PLAS-TEN” 


PLASTIC TEN INCH 


SLIDE RULE 
1452 PL. 


Looking for ways to add beauty and utility to your new products? 
Then send for your free copy of G-E’s “Big Jobs for Small Bulbs” — 
containing over 80 practical ideas that may suggest new ways to im- 
prove the quality of your new products. You'll be amazed to find how 
many different ways you can use an inexpensive little G-E bulb to 
er ur designs an epee different from the rest. Write Gen- 
eral Electric Company, 166-EM-3, ‘Nela Park, Cleveland 12, O. 


G-E LAMPS 


GENERAL @ ELECTRIC 


Price Includes 


LEATHER CASE 


and 
Instruction Book 


Out of the plastic world arrives the 
full development of fine precision 








5 and smooth operation. Plas-Ten, 
WORLD S P eediesr FASTENER the warp resistent plastic ten-inch 
The modern Snap-Clip fastening method eliminates screws, slide rule with fully metal bound 
nuts and rivets. Millions upon millions of Snap-Clips are indicator is destined to become the 
' being uséd for attaching trim, moulding, parts, tile, paneling, slide rule of slide rules 


tubing, wiring, etc. Snap-Clips hold tight with a rattle-free 
grip. Write for further details. 


| CUYAHOGA SPRING CO. 


I270 BEREA ROAD 


A COMPLETE LINE OF DRAFTING AND REPRODUCTION MATERIALS 


THE FREDERICK POST CO. 







DETROIT Na TAY MILWAUKEE 
VV HOUSTON = LOS ANGELES 
i S mea see Le CHICAGO 


NATION WIDE NETWORK OF POST DEALERS 
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“Layer-Wound” Coils. . . Cotton-Interwoven 
or Non-Insulated . . . Produced with Sav- 
ings in Time and Improvements in Quality 


Producing a Product 


Using 
SHEET METAL 
FABRICATION? 





Riester & Thesmacher Offers: 
The No. 96 Universal Winding Machine is one of two 


in the Universal line for cotton-interwoven coils. A e C om p | e t e Fa | | i t es 


larger capacity model, No. 103, is also in wide use. 


With the cotton-interweave attachment, this machine e Co m p € t en t E nN g i neers 


winds self-supporting coils of extreme durability and 
efficiency. The cotton-insulation increases in volume 


at the end of each wire layer, providing ample protec- e Ye ars oO f E xX 4] erience 


tion where the current is most apt to short circuit. The 

completed cotton coil is readily susceptible to impregna- 

tion — without need of elaborate vacuum systems. ° A Large Stock of Standard 
With the cotton-interweave inoperative, the No. 96 ' imi 

winds field coils and other uninsulated windings pro- Dies That Often Eliminates 

duced with flanged forms... or it can be used to pro- 


duce coils having insulating paper (manually in- Die Costs on New Work. 


serted) between adjacent wire layers. 


It is the ideal machine for laboratory usage as well 
as quantity production. 


Our many years of business has brought not only an 

Bulletin 96 describes such features as: mechanical tensive knowledge of sheet metal fabrication but also 
guiding of wire and cotton . . . quick adjustments. . . - 9g 

self-contained change gears... adjustable unrolling 

tensions . . . receding-type guide holders... automatic 


inspection . . . automatic stopping . . . ease of oper- period of 40 years, that are often converted to new 
ation .. . durability. 


a large stock of dies from past jobs, accumulated over a 


designs ... saving time and money for our customers! If 


Cross-wound coils (lattice-type)—Bulle- 


tin 84 sheet metal plays a part of your product, we think it 


Gutter-wound coils for heavy duty will be to your advantage to call or write us. 
Bulletin 98 ; 


Spool-wound coils without insulation be- 
tween layers—Bulletin 102 


Paper-insulated coils— Bulletins 104 and 
105 


23-5-73 


Senccal Soarieearda THE 
TES EDO GCA oc: ae 


CONTRACTORS 
P.O. Box 1605, Providence 1, R. I. ‘cane Gates COMPANY 
VENTILATION, 1526 W. 25TH ST. CHerty 0154 


CU eC re med AIR CONDITIONING CLEVELAND. OHIO 
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DARD AND SPECIAL 
y Type... Every Material 
Purpose . . . Every Finish 


=R 22,000 SETS OF DIES 


sigue ee ee phe 
Wie P Be ia EF Nand ie x ie, 
age eee 





.. STAMPINGS 


OF EVERY DESCRIPTION 


Blanking ... Forming ... Drawing . . . Extruding 
- Let us quote on your requirements .. . 


WROUGHT WASHER MFG. CO. rete“ tees" 


2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 

















SWITCHES 
SorENG 


MOMENTARY CONTACT 

PUSH PULL 

ROTARY SELECTOR 

IGNITION INTERRUPTER 

DOOR SWITCHES 

ARE ENGINEERED TO MEET 
YOUR REQUIREMENTS 
WRITE FOR FOLDER 


SORENG MANUFACTURING CORPORATION 
1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 


PUN INAH 





HIGHEST QUALITY 
FOR 47 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


eae ee 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 

































In its multiplicity of wiring problems the many 
new and precious features of Surco Spiralon Keyed 
Insulation, with the widest range of identification 
in all sizes and lengths, is proving invaluable to 
Farnsworth Television & Radio Corp. of Fort Wayne, 
Ind. The ease with which this new insulated wire 
can be used in small compact areas or in large 
or intricate installations found instantaneous favor 
with this famous concern which is taking full advan- 
tage of Spiralon’s diverse uses. 


Spiralon is non-inflammable, non-fogging, non- 
corrosive, yet flexible and tough; and highly resistant 
to oils, dilute acids and alkalies to prove ideal for 
wiring under any and all conditions. Identification 
stripes are easily seen even on diameters as small 
as .025. The absence of all pigment fully preserves 
every electrical property, increases insulating resist- 
ance and allows for greater voltage. 


With a Nylon jacket added — resistant to high 
heat and low temperatures — Spiralon further pro- 
tects all electrical properties, reduces creepage while 
soldering terminals, offers a higher rupture point 
than braids and lacquers, checks deterioration, fungi 
attack, voids and pin holes. 


SHIELDED WIRE @ VINYL RESIN SHEETING @® HIGH 
FREQUENCY WIRE and CABLE @ INSULATING 
TAPE @ INSULATING TUBING 


Address Dept. E 


ELECTRICAL INSULATION CO. 


84 Purchase St., Boston 10, Mass. 





DID YOU SAY THAT 


ANDOVER KENT 


MAKES 
RN LAMINATED 
XO\ PLASTIC SHAPES? 


RIGHT! We make SHAPES exclusively . . . 
short or long runs—all kinds, colors, sizes 
—with all the strength, dielectric quali- 
ties, light weight and machinability of 
laminated sheets, rods and tubes. 


Auiiewor Kent 


YOUR BEST SOURCE FOR 


Laminated Shapes 
UNBREAKABLE e LIGHT «e NON-ABSORBENT 
S, 


in SHAPES laminated from resins and fabrics (glass, synthetic or cotton) 
to exacting needs of America’s leading industrial engineers. Tell us 
your shape requirements. We probably can submit samples similar to 
your needs. Write to Andover Kent, New Brunswick, N. J. — TODAY! 


> 


25 YEARS 


Experience Solving 
Wire Stripping 
Problems. MODEL 
. No. 100 
What Is Yours? 
Send your problem for 
prompt solution by 
Experienced Engineers. 


Catalog Upon Request 
Manufactured by j 


LEAD-ALL PRODUCTS CO. 
24 E. 21 ST.,N. Y. 10,N. Y. AL. 4-2634 


THERMOSTAT 


Conductive type, sensitive heat control for electric appliances and 
equipment. msistent, dependable. Entirely enclosed. 
Size 3” x 1” x %”. Adaptable to narrow range fine adjustments 
or wide range coarse adjustments, within 100° F. and 600° F. 
Carries 1500 Watts A.C, 

Write for descriptive bulletin 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N.Y. 


ELECTRICAL MANUFACTURING 
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Abrasive Dust / 


IT’S THE E. M. C. 
NO. 10 


— For Applications Requiring Safety Pre- 
cautions or Extremes in Temperature. 


COMBUSTIBLE atmospheric conditions hold 
no threat when you use this EMC Frac- 
tional H.P. Motor No. 10. Totally en- 
closed, you can install it where danger of 
fire or explosion requires extreme safety 
precautions. In addition, difficult operat- 
ing conditions like abrasive dust and cor- 
rosive fumes, or end extremes in temper- 
atures have no affect, for this motor op- 
erates with unvarying efficiency from -40° 
+150° Fahrenheit. 


AVAILABLE for intermittent duty, short 
duration, high-speed operation, or contin- 
uous duty low H.P. requirements. 


1/200 to 1/13 H.P. 
Dimensions: 2-5/16"' diam- 
eter x 37/g’' long including 
rotor shoft. 


® 
Totally Enclosed 
Precision Built 
Ball Bearings 
Throughout 
Dynamically Balanced 
Government Approved 
for Aircraft 


Voltages from 6 to 115 
D.C. Only 


ACRO 


OPEN BLADE 
SWITCHES 





ae : For more details ask for Bulletin No. 10. 
‘“eeeee\ ELECTRIC MOTOR 
= i CORPORATION 


RACINE, WIS., U. S.A. 
Division of Howard Aircraft Corporation 









WINDING 
Wen Be 


me) 2229) 


Reduce Cost of Building Cols 


Wide range of speeds: slow, 
fast, forward inching, and 
freely idle for backing up 
turns. 


g maiden or = 


Tel-tale counter assists in 
winding coils of like num- 
ber of turns, requires no 
resetting, insures accurate 
count. 


Head-and tailstock spindles 
are hardened and ground. 
Perfect alignment on cen- 
ters provides for a wide 
variety of windings between 
flanges, split forms, and 
work holding fixtures. 





Available in several sizes 
and styles for small as well 
as very large coils. 


Te 


E. R. SEIFERT, Inc. 


202-204 South Beech St. Syracuse, N. Y. 
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Check these Advantages 


¥ LONGER LIFE—based on ACRO patented beryllium 
Rolling Spring principle. Some ACRO Switches are 
guaranteed for ten million operations. 


¥ ALL SHAPES AND SIZES—requiring less space— 
to fit any conceivable need of your new units. Will 
perform perfectly, mounted in any position. 


¥ OPERATING CHARACTERISTICS TO FIT THE JOB 

—1, 2 and 3 poles—single throw or double throw. 
Return type, set type—wide range of operating 
pressures. Many applications solved by multiple 
mountings. ¢ 


¥ GREATER DEPENDABILITY—Careful designing and 
manufacturing, producing positive, fast action and 
greater contact pressures, make ACRO Snap-Action 
Switches sturdy and trouble-free. 


V RATINGS—15 Amps. at 125 volts A.C. 


Send in your engineering details for quick help. 


Cleveland 14, Ohio 


1317 Superior Avenue 











































It Takes MORE 
than Promises to 
Hold This Business 


Our customer ledger is a veritable 
‘‘Who’s Who of American Indus- 


+B] 


try.’ Many of these accounts 
have purchased their Commutator 
requirements for over 15 Years 


from us. 


With our expanded facilities, we 
are building better Commutators 
—giving better engineering serv- 


ice and better deliveries. 


FACTORIES 


To Serve You 


STANDARD Ore y 
TOLEDO COMMUTATOR CO. ty 
COMMUTATOR Cleveland 3, 

HOMER CORPORATION Koren 


HILLSDALE ay voted i es ep ea e 











MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N. Y. 


SMALL MANUFACTURERS 


Engineer well-established in Washington, D. C., manufac- 
turing a line of automatic control and signalling equipment, 
is anxious to expand or supplement line by purchasing in- 
terest, or consolidating several small manufacturers of elec- 
trical or mechanical devices. Give full details. Box B-97. 


Veterans’ Sales Associates, manufacturers representatives 
covering Texas seek additional lines. Trade and bank ref- 
erences. Offices and showrooms, 308 Fannin Bldg., Hous- 
ton 2, Texas. 


ENGINEER EXECUTIVE AVAILABLE 


Electrical and mechanical background, some sales experience. 
Excellent record of twenty years including creative design, 
development, factory procedure, production, service and sales 
supervision. Qualified for top responsibility in domestic or 
commercial cooking and heating industry where future de- 
mands ability, loyalty and progressive thinking. Box B-98. 


POSITION WANTED 


By young, single, electrical engineer. College graduate. 
Five years experience in marine electrical engineering, spe- 
cializing in power distribution and motor control. Desire 
position as design or sales engineer in small progressive 
concern specializing in manufacture of electrical controls, 
or position as design engineer with consulting engineering 
firm. Compensation subject to mutual agreement. Box B-99. 


ELECTRICAL ENGINEER 


Graduate; 6 years experience in electrical and communica- 
tions manufacturing fields. Extensive experience in electrical 
measurements and instruments; technical writing. Proven 
administrative and contact ability. Background in varied 
electrical products. Interested in sales engineering or pro- 
duction. Box B-100. 


POSITION VACANT 


RELAY SALESMAN, should be graduate electrical engineer 
with mechanical relay experience and background. Head- 
quarters in New York, handle an eastern territory. Good 
salary. Write giving full information. Box M-32. 


ELECTRICAL MANUFACTURING 








K-G MOTORS 


assure the maximum 
performance with 
minimum attention 





K-C Induction Motors for general pur- 


a 5 ~S 
a pose applications: 1/3, Y¥2 and 34 H.P. 
oe ae single phase capacitor-start, 1725 R.P.M. 
XA and up to 1 H.P. polyphase, 1725 R.P.M. 
Other H.P. ratings at higher speeds. 


The in-built high quality of K-C motors 


performance. Experience discloses the 
rightness of a K-C motor for the service 


operating economy with low attention 
and maintenance. Selection of a K-C 
motor for a given set of conditions is 


will fully come up to expectations. 


regardless of service conditions, will 
continue to reflect the outstanding care 
taken in the design and building of K-C 
motors. 


& 
KINGSTON -CONLEY 


Tomorrow's power applications of | 
K-C motors may differ from those being | 
made today but operating performance, | 








is convincingly demonstrated in actual 


intended in terms of high efficiency and | 


assurance in advance that performance | 


| 
| 


| 
| 
| 
| 
| 


IS THE “LIFE-LINE’” 
OF APPLIANCES 


GIVE YOURS A 
GOOD START! 


APPLIANCE + FIXTURE + HEATER 
PORTABLE TOOL + CORD ASSEMBLIES 
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ELECTRIC COMPANY 
86 Brook Ave., North Plainfield, N. J. 


ROYAL ELECTRIC CO. Inc., PAWTUCKET-R-1- 
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Stacl with the RIGHT RESISTORS 


Plans for new products and the modernization of 
existing ones are on every drafting board. In the 
electrical and electronic industries manufacturers 
are indeed entering a competition of design. You 


and every other manufacturer are studying avail- 


The new Ward Leonard Hand Book “RESISTORS” gives a 
complete resume of available types. It discusses the ad- 
vantages of each, gives resistance values, and shows ter- 
mina!s, mountings and enclosures. Send for a copy today. 


WARD LEONARD ELECTRIC COMPANY 


324 


able components. When selecting resistors, give 
consideration to the developments that have been 
made to meet the severe conditions of the past 
several years. A resistor that better meets your 


requirements will add to the utility of your product. 


RELAYS ¢ RESISTORS « RHEOSTATS 


Electric control devices since 1892 
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No matter what size power units you need, Master Gearhead veces “= 


are the horsesense way to use horsepower. No matter whether you 
use big ones or little ones, you get the RIGHT horsepower, the RIGHT 
mt MURR ML eT eet ue Rie 
The integral construction of both motor and speed reducer into one 
compact unit, permits many parts to be stripped away from both 
‘he power drive and the completed machine, and pays off hand- 
son‘ely in savings in material . . . savings in space. In big sizes or small 
sizes, yru'll find them easy to order, easy to use . . . a great help in 
securing ¢-mpact. clean-cut. economical designs tor your equipment. 

And nowhere. except in the Master line of Gearmotors, will you 
TM Sm hee CME Mortal biel MEL MU 
a wide range of sizes and types. They are available in any size, 100 
HP and smaller . . . and for ali -vcles, phases and frequencies . . . in 
open, splash proof, totally enclosed, tcn cooled and explosion proof 
types . . . with Speedrangers (mechanical vai:able speed) and Uni- 
brakes . . . for every type mounting .. . and over a gear reduction 
range up to 432 to I. 

Increase the salability of your motor driven products . . . improve 
NL as Me eM cleus aL Cl ae te (0 ee 


with Master Gearhead Motors, the horsesense way to use horsepower. 


Tr'€ MASTER ELECTRIC COMPANY e¢ DAYTON 1, OHIO 
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REVERE 
really knows 
BUS BAR 


HEN copper became a vital 
war metal because such large 


quantities of it were needed for 


ammunition and other top priority 


uses, Revére was asked if it could 
make bus bars out of pure silver. 
We said “YES!” even though proc- 
essing of silver for such a purpose 
had never been attempted. By the 
end of the war, Revere had pro- 
duced 36,000,000 pounds of silver 
bus for aluminum and magnesium 
plants. . 
Today, copper bus bar by Revere 
is back, in all the usual forms, rec- 
tangular, round, square, etc. When 


14 


planning or remodeling an elec- 
trical installation, ask Revere to 
quote on your bus requirements. 
Other Revere products of interest 
to those generating or using elec- 
tricity are condenser tubes and 
plates, specially-prepared switch 
copper, copper and brass pipe and 


tube, commutator bars. 


REVE. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; 


New Bedford, Mass.; Rome, N.Y. 


Sales Offices in principal cities, distributors everywhere. 


& 
Listen to Exploring the Unknown on the 
Mutual Network every Sunday evening, 
9 to 9:30 p.m., EST. 








